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(54) Pyrazolopyrimidinone cGMP PDE5 inhibitors for the treatment of sexual dysfunction 

(57) There is provided compounds of formula IA and of formula IB, 
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wherein R 1 , R 2 : R 3 , R 4 and A have meanings given in the description, which are useful in the curative and prophylactic 
treatment of a medical condition for which inhibition of a cyclic guanosine 3',5'-monophosphate phosphodiesterase (e. 
g. cGMP PDE5) is desired. 
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Description 

Field of the Invention 



[0001] -This invention relates to pharmaceutical^ useful compounds, in particular compounds which are useful in the 
inhibition s cyclic guanosine ^monophosphate phosphodiesterases icGMP PDEs). such as type 5 cyclic guanosine 
3\5'-monophosphate phosphodiesterases (cGMP PDE5)'. The compounds therefore have utility in a variety of thera- 
peutic areas, including male erectile dysfunction (MED). 

Prior Art J • 

i 

10002] International patent application WO 94/26902 discloses the use of'certain pyrazolopyrimidinone compounds 
in the treatment of impotence. 

Disclosure of the Invention ' . 

[0003] According to a first aspect of the invention there is provided compounds of formulae IA and IB: 





IA 



IB 



wherein 



A represents CH or N; 

R 1 represents Het 1 , alkylHet 1 , aryl or alkylaryl, all of which are optionally substituted by one or more substituents 
selected from halo, cyano, nitro : lower alkyl, OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR8r9 NR 10a R 10b and SOoNR 11 *^ 
R 2 and R3 independently represent H or lower alkyl, which latter group is optionally substituted and/or terminated 
by one or more substituents selected from aryl, Het 1 , halo, cyano. nitro. OR 5 , C(0)R* COOR? CONR6R9 

NRl0a R l0b andS o 2NR iia R llb ; ' ' v ' 

Ft 4 represents S0 2 NR 12 R 1 3; 

R 12 and Ri3 independently represent H; lower alkyl optionally substituted and/or terminated by one or more sub- 
stituents selected from aryl, Het 1 , halo, cyano, nitro, lower alkyl, OR 5 C(0)R 6 : C(0)OR 7 , C(0)NR e R 9 , NR 10 R l0a 
and S0 2 NRn a RHb; Het 1 ; or together with the nitrogen to which they are attached, form Het 2 or a structural f raqment 
of formula f la: 
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7 . , NR"R« 

Ila 

75 R 14 and R 1S independently represent H, lower alkyl, C(0)R 6 . C(0)OR 7 .or C(0)NR fc R 9 : 

Het 1 represents an optionally substituted tour- to twelve-membered heterocyclic group, which group contains at 
least one nitrogen atom and : optionally, one or more lurther heteroatoms selected trom nitrogen, oxygen and 
• sulphur: 

Het 2 represents an optionally substituted three- to twelve-membered heterocyclic group, which group contains at 
20 least one nitrogen atom and, optionally, one or more' turther heteroatoms selected trom nitrogen, oxygen and 

sulphur; and 

R 5 , R 6 : 'R" : R £ : R 9 , R 10a . R 10b : R 11a and R 11b independently represent, at each occurrence when used herein, H 
or lower alkyl: 

2$ or a pharmaceutical^, or a veterinarily : acceptable derivative thereot; provided that when R 2 represents alkyl and: - 

(a) A represents CH; R 1 represents Het 1 or CH 2 Het 1 (in which both cases Het 1 represents a C-linked 6-membered 
•heterocyclic group containing one or two nitrogen atoms: optionally inane torm ot its mono-N-oxide, or a C-linked 
5-membered heterocyclic group containing trom one to lour heteroatoms selected from nitrogen, oxygen and sul- 

so phur, wherein either of said heterocyclic groups is optionally substituted with one or two substituents selected trom 

C v4 alkyt: which alkyl group is optionally substituted with C v4 alkoxy, halo or NH 2 ), phenyl or benzyl (which latter 
• two groups are optionally substituted with one ortwo substituents selected trom alkyl, C A . A ajkoxy, halo, CN : 
CONH 2 , N0 2 , NH 2 and S0 2 NH 2 ); and R 3 is C v6 alkyl optionally substituted with C v4 alkoxy; then R 12 and R 13 do 
not represent, together with the nitrogen atom to which t'hey are attached, a piperazinyl group, optionally substituted 

35 in the 4(N) position with C-,_ 4 alkyl optionally substituted with OH, C v4 alkoxy or CONH 2 ; and 

(b) A represents N; R 1 represents CH 2 Hef (in which Het 1 represents a C-linked 6-membered heterocyclic group 
containing one or two nitrogen atoms, optionally in the form of its mono-N-oxide, or a C-linked 5-membered het- 
erocyclic group containing two or three nitrogen atoms, wherein either oi said heterocyclic groups is optionally 
substituted with C-,. 4 alkyl) or benzyl; and R 3 is C v4 alkyl (optionally substituted with one or two substituents se- 

40 lectedfrom OH, C v4 alkoxy, benzyloxy, NR 5a R 6a (where R 5a and R 6a are each independently selected from H and 

C v4 alkyl or, together with the nitrogen atom to which they are attached, form a pyrrollidinyl, piperidinyl or mor- 
pholinyl group), phenyl, furanyl or pyridinyl), C^ cycloalkyl or l-CC^alkylJpiperidinyl; then R 12 and R 13 do not 
represent, together with the nitrogen atom to which they are attached, a 4-piperazinyl group, optionally substituted 
with one or two C^ alkyl groups, optionally in the form of its 4-N-oxide, and optionally substituted at the 4(N) 

45 position with C v4 alkyl optionally substituted with one or two substituents selected from OH, NR 5a R 6a , CONR 5a R 6a 

(in which both cases R 5a and R 6a are as defined above); 

which compounds are referred to together hereinafter as "the compounds of the invention". 

[0004] The term "aryP, when used herein, includes six- to ten-membered carbocyclic aromatic groups, such as phenyl 
so and naphthyl. Each "aryl" group identified herein is optionally substituted with one or more substituents selected from 
halo, cyano, nitro, OR 5 , C(0)R 6 , C(0)OR 7 C(0)NR e R 9 , NR 10a R 10b , S0 2 NR l1a R 11t \ N(H)S0 2 R 11a and lower alkyl, 
which latter group is optionally substituted and/or terminated by one or more substituents selected from halo, cyano, 
nitro, lower alkyl, OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 NR 10a R 10b , S0 2 NR 11a R 11b and N(H)S0 2 R 11a . 
[0005] The term "Het 1 ", when used herein, includes four- to twelve-membered, preferably four- to ten-membered, 
ss ring systems, which may be aromatic in character. Each "Het 1 " group identified herein is optionally substituted with 
one or more substituents selected from halo, cyano, nitro, OR 5 , C(0)R 6 , C(0)0R 7 , C(0)NR 8 R 9 , NR 10a R 10b , 
S0 2 NR l1a R 11b , N(H)S0 2 R 11a and lower alkyl, which latter group is optionally substituted and/or terminated by one or 
more substituents selected from halo, cyano, nitro, lower alkyl, OR 5 , C(0)R 6 , C(0)OR 7 , C(0)NR 8 R 9 NR 10a R 10b 
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S0 2 NR^ R nb and N{H )S0 2 R"a. The term "Het 1 " thus includes groups such as optionally subsisted azetidinyl py,- 
rohdmyL tm.dazolyL indolyLoxadiazolyL thiadiazolyl triazolyl tetrazolyL oxatriazolyl. thiatriazolyl. pyridazinyl. morpholi- 
nyl s pyrimidmyK pyrazinyL pyridinyL quinolinyL isoquinolinyL piperidinyL pyrazolyL imidazopyridinyl and piperazinyl 
[0006] The term "He\^ : when used herein, includes three- to twelve-membered. preferably four- to ten-membered 
ring systems, whicfvmay be aromatic in character. Each "Het* group identified herein is optionally substituted with 
one or more substituents selected from oxo, ethyleneketaL halo, cyano. nitro. OR*. C(0)R 6 C(0)OR 7 C(0)NR&R? 
NRio-RiOb S0 2 NR"a R nb N(H)S0 2 R^ia and lower alkyL which latter group is optionally substituted and/or terminated 
by one or more substituents selected from halo : cyano : nitro. lower alkyl. OR s C(0)R e C(0)OR 7 C(0)NR 6 R 9 
NR iOa R iob S0 2 NRiia R iib and N(H )S0 2 R^ The term thus includes groups such as imidazolyl. mdolyl oxadiazolyl 
thiadiazolyL tnazolyL-tetrazolyL oxatriazolyL thiatriazolyl, pyridazinyl pyrimidinyl, pyrazinyl. pyridinyL. quinolinyl iso- 
quinolinyL morphohnyl, tetrahydrothiazinyL pyrazolyL imidazopyridinyl and aza- and diaza-cyclo-(C.-C 12 )-alkyl groups 
such as aziridinyL azetidmyL pyrrolidinyL piperidinyL piperazinyl, aza- or diazacycloheptyl. -cyctooctyl. -cyclohonyT 
-cyclodecyl, -cycloundecyl and -cyclododecyl 

[0007] All Het 1 and Hex 2 groups may also be in the form of an N-oxide. 

[0008] For the avoidance of doubt : when Ri* and Ris together represent Het* the nitrogen atom to which they are 
attached is the nitrogen atom that must be present in this ring. 

[0009] The term "lower alkyl", when used herein, includes C v6 alkyl. Alkyl groups which R 2 R£ R £ R& R7 r& rs 
R i0a : R i0b R na R iib ; R 12 ; R i3 ; R 14 and R i5 may ^present, and with which Ri, Ri2 ri< ary , and Het (HeP and Het?) 
may be substituted, may. whenthere is a sufficient number of carbon atoms, be linear or branched be saturated or 
unsaturated, be cyclic, acyclic or pan cyclic/acyclic, be interrupted by oxygen, and/or be substituted by one or more 
halo atom. 

[0010] The terms "alkylHeti" and "alkylaryl' 1 include C,. 6 alkylHeP and alkylaryl. The alkyl groups (e g the C, 6 
alkyl groups) ol alkylHeti and alkylaryl may when there is a sufficient number of carbon atoms, be l.near or branched 
be saturated or unsaturated: and/or be interrupted by oxygen. When used in this context, the terms "Het 1 " and "aryl" 
2B are as defined hereinbefore. 

[0011] Halo groups with which R\ R 2 R 3 : ri2 ris, aryl, Het\ Het 2 and above-mentioned alkyl groups may be 
substituted or terminated include fluoro, chloro, bromo and \o6o. 

[0012] The term "pharmaceutical!* and vetermarily, acceptable derivative" includes salts and solvates Salts which 
may be mentioned include: acid addition salts, for example, salts formed with inorganic acids such as hydrochloric 
hydrobromic, sulphuric and phosphoric'acid, with carboxylic acids or with organo-sulphonic acids- base addition salts' 
metal salts formed with bases, for example, the sodium and potassium salts. Pharmaceutical^ acceptable derivat.ves 
also include C 1 to C 4 alkyl ammonium salts. • ' 

[0013] Preferred compounds of the invention include those wherein Ri2 and R 13 , together with the nitrogen to which 
they are attached, do not represent an optionally substituted piperazin-4-yl group. 
[0014] Preferred compounds of the invention include those wherein: 

R 1 represents C,. 6 alkylHeti, in which Heti represents a six-membered aromatic heterocyclic group containinq 
one or more nitrogens; 

R 2 represents linear, branched, cyclic, or acyclic lower alkyl: 

R 3 represents linear, branched, cyclic, or acyclic lower alkyl, which is optionally substituted or terminated by OR* 
(in which R$ is H or linear, branched, or cyclic C r C 3 alkyl); 

m and R 13 independently represent H; linear, branched cyclic or acyclic lower (e.g. C^) alkyl. which alkyl group 
is optionally substituted and/or terminated by one or more substituents selected from OR 5 (in which R* is H or 
linear, branched, or cyclic C r C 3 alkyl), HeP (where HeP represents a six-membered aromatic heterocyclic group 
containing one or more nitrogens), or IMRiOR"; He ti (where Hef represents a six-membered heterocyclic group 
containing one or two nitrogens); or together with the nitrogen atom to which they are attached, represent mor- 
phohnyl, tetrahydrothiazinyl, aza- or diazacyclo-(C 3 -C 6 )-alkyl (which latter groups are all optionally substituted by 
one or more substituents selected from oxo, ethyleneketal, OR* (in which R& is H or linear, branched, or cyclic C r 
C 3 alkyl) NRiORii 0 r lower (e.g. C^) alkyl), or a structural fragment of formula lla as hereinbefore defined in 
which R 14 and Ris independently represent H, linear, branched, cyclic, or acyclic C r C 3 alkyl or C(0)OR 7 where 
. R 7 represents linear or branched C r C 4 alkyl. 

[0015] More preferred compounds of the invention include those wherein: 

5 * R 1 represents C r C 3 alkylpyridinyl: 

R 2 represents linear or branched C r C 4 alkyl; 

R 3 represents linear or branched C r C 5 alkyl, optionally terminated by 0 y . 2 alkoxy: 

R 12 and Ri 3 independently represent H (provided that they do not both represent H); linear or branched C r C 3 
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alkyl, which alkyl group is optionally terminated by one or more substituents selected trom C^. 2 alkoxy : pyridinyl, 
or NR 10 R 11 (in which R 10 and R 11 independently represent H or C,-C 3 alkyl); piperidinyl (optionally substitute^ in 
the 1(N) position by COOR 7 (in which R 7 represents linear or branched C-,-C 4 alkyl)); pyrazinyl; or, together with 
the nitrogen atom to which they are attached, represent morphohnyl. tetnarjiydro-l ,4-thiazinyl, azetidinyl, piperidinyl 
1 ,4-d,iazacycloheptyl (all ot which are optionally substituted by one or more groups selected trom linear or branched 
CyC 3 alkyL oxo : ethyleneketaL OH, C v2 alkoxyor NR^R 11 (where R l0 and R 11 independently represent K straight 
or branched CfC 3 alkyl)), or a structural fragment ot formula lib or He. 





NR14R15 NRHR15 

lib Ik 



in which R* 14 arid R l£ either both represent H, or one represents H and the other represents linear, or branched -C 3 

alkyl or C(0)OR 7 . where R 7 represents linear or branched C,-C 4 alkyi. 

[0016] • Particularly preferred compounds ot the invention include those wherein. 

i 

R 1 represents C,_ 2 alkylpyridin-2-yl (e.g. methylpyridin-2-yl): 

■R 2 - represents libear C 2 . 3 alkyl (e.g. ethyl or n-propyl); ■ »* . ♦■ 

R 5 represents C 2 -C 3 alkyl, optionally terminated by OCH 3 ; , , 

so R 12 and R 13 independently represent H (provided that they do not both represent H); methyl or ethyl (both of which. 

■ : ■"• are optionally terminated with OCH 3 , NH 2 , NH(ethyl), N(methyl) 2 or pyridin-2-yl); 1-ethyloxycarbonylpiperidinyl; 
■ pyrazin-2^1; or, together with the nitrogen to which they are attached, represent morpholinyl, 4-pip^eridinyl (option- 
ally substituted by C v2 alkyL ethyleneketaL oxo and C v2 alkoxy), 1 : 4-diazacycloheptyl (optionally substituted by 
C v2 alkyl), azetidinyl (optionally substituted by OH, N'(methyl) 2 or NH(ethyl)), tetrahydro-1 ,4-thiazinyl (optionally 

3$ substituted by dioxo (at the 1 ,1 -position)), or a fragment of formula lid, lie or lit: 



40 






H 

NH 



2 



lid He Ilf 



[0017] Most preferred compounds of the invention include the compounds of Examples 1 to 25 described hereinafter. 
[0018] The compounds of the invention may exhibit tautomerism. All tautomeric forms of the compounds of formulae 
55 IA and IB, and mixtures thereof, are included within the scope of the invention. 

[0019] The compounds of the invention may also contain one or more asymmetric carbon atoms and may therefore 
exhibit optical and/or diastereoisomerism. Diastereoisomers may be separated using conventional techniques e.g. by 
fractional crystallisation or chromatography. The various stereoisomers may be isolated by separation of a racemic or 
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other mixture ot the compounds using conventional techniques e.g. fractional crystallisation or HPLC. The desired 
optical isomers may be prepared by reaction ot the appropriate optically active starting materials under conditions 
which will not cause racemisa^on or epimerisation. Alternatively, the desired optical isomers may be prepared by 
resolution, either by HPLC of the racemate using a suitable chiral support or, where appropriate, by fractional crystal- • 
lisation ot the diastereoisomeric salts formed by reaction of the racemate with a suitable optically active acid or base. 
All stereoisomers are included within the scope of the invention. 

[0020] Also included within the scope of the invention are radiolabeled derivatives of compounds of formulae IA and 
IB which are suitable for biological studies. 

Preparation 

[0021] According to a further aspect of the invention there is provided processes tor the preparation ot compounds 
of the invention, as illustrated below. 

[0022] The following processes are illustrative of the general synthetic procedures which may be adopted in ordei 
to obtain the compounds of the invention: 

[0023] 1. Compounds of formulae IA and IB may be prepared by reaction of corresponding compounds of lormulae 
MA and NIB, respectively: 




wherein Y is a leaving group, such as halo, preferably chloro, bromo or iodo, and R 1 , R 2 R 3 and A are as previously 
defined for compounds of formulae IA and IB, with a compound of formula IV: 

R 12 R 13 NH IV 
wherein R 12 and R 13 are as previously defined for compounds of formulae IA and IB. 

[0024] This reaction may be performed at or around room temperature, preferably in the presence of an appropriate 
solvent, such as a C-, to C 6 alcohol, acetone/water, or dichloromethane, using an excess of the compound of formula 
IV and, optionally, in the presence of another suitable base, such as triethylamine. Alternatively, the reaction may be 
performed at room temperature, in a suitable solvent, such as tetrahydrofuran, using an excess of the anion of the 
compound of formula IV formed by reaction of a compound of formula IV with a suitable base (e.g. sodium hydride), 
in a suitable solvent (e.g. tetrahydrofuran), at or around room temperature. 

[0025] CompoundsofformulalllAandlllB, in which A represents N, may be prepared from corresponding compounds 
of formulae VA and VB, respectively: 
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N-R 1 



VA 



75 



VB 



wherein R 1 . R 2 and R 3 are as previously defined tor compounds of formulae IMA and IIIB ; using methods known to 
those skilled in the art for converting an amino group to an SC^Y group (in which Y is as previously defined for com- 

20 pounds of formulae IMA and 1MB). For example, compounds of formulae MIA and 1MB in which Y is chloro may be 
prepared by reacting a corresponding compound of formula VA or VB with about a two-fold excess of sodium nitrite in 
a mixture of concentrated hydrochloric acid and glacial acetic acid : at from about -25°C to about 0°C ; followed by 
treatment with excess liquid sulphur dioxide and a solution of about a three-fold excess of cupric chloride in aqueous 
acetic acid, at from about -15°C to about room temperature. 

25 [0026] Compounds of formulae VA and VB may be prepared by cyclisation of corresponding compounds of lormulae 
VIA and VIB, respectively: 



30 



35 



40 





VIA 



VIB 



wherein R 1 : R 2 and R 3 are as previously defined for compounds of formulae VA and VB. 

45 [0027] This cyclisation may be accomplished under basic, neutral or acidic conditions using known methods for 
pyrimidone ring formation. Preferably, the cyclisation is performed under basic conditions using an alkali metal salt of 
an alcohol or amine, such as potassium fert-butoxide or potassium bis(trimethylsilyl) amide, in the presence of a suitable 
solvent (e.g. an alcohol), optionally in the presence of molecular sieves, for example at elevated (e.g. reflux) temper- 
ature (or, if performed in a sealed vessel, at above reflux temperature). The skilled person will appreciate that, when 

so an alcohol is selected as solvent, an appropriate alcohol of formula R 3 OH, or a sterically hindered alcohol, e.g. 3-methyl 
pentan-3-ol, may be used if it is intended to mitigate alkoxide exchange at the 2-position of the pyridin-3-yl substituent. 
[0028] Compounds of formulae VIA and VIB may be prepared by the reduction of corresponding compounds of 
formulae VII A and VIIB, respectively: 

55 
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NO ? ' N0 2 f , 

VIIA VIIB 



wherein R 1 , R £ ' and R 3 aie as detmed previously lor compounds ol lormulee VIA end VIB, by conventional techniques, 
such as catalytic hydrogenation or reduction in the presence of SnC? Hydrogenatron may be achieved using a Raney 
nickel catalyst in a suitable solvent such as ethanol at a hydrogen Diessure ot about l50kPa to SOOkPa. especially 
345kPa ; at trom about 40 C C to about 50°C 

|0029] Compounds ot tormulae VIIA and VIIB may be prepared by reaction ot conespondina compounds ot formulae 
VINA and VIIIB. respectively. 



2i 




V1IIA VIIIB 



wherein R 1 and R2 are as defined previously lor compounds of formulae VIIA and VIIB, with a compound of formula 
IX or a carboxylic acid derivative thereof: 



40 



4S 




N0 2 



IX 



wherein R 3 is as previously defined for compounds of formulae VIIA and VIIB. 

[0030] This reaction may be achieved by conventional amide bond forming techniques which are well known to those 
skilled in the art. For example, an acyl halide (e.g. chloride) derivative of a compound of formula IX may be reacted 
with a compound of formula VINA or VIIIB in the presence of an excess of a tertiary amine : such as triethylamine or 
pyridine, optionally in the presence of a suitable catalyst, such as 4-dimethylaminopyridine : in a suitable solvent such 
as dichtoromethane, at a temperature of about 0°C to room temperature. 
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[0031] A variety of other amino acid coupling methodologies may be used to couple the compound of formula VIII A 
or VI MB with the compound of formula IX. For example : the acid of lormula IX or a suitable salt thereof (e.g. sodi/jm 
salt) may be activated with an appropriate activating reagent : e.g. a caroodiimide. such as 1 ; 3-dicyclohexylcarbodiimide 
or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, optionallyMQthe presence of 1-hydroxybenzotriazole 

5 hydrate and/or a catalyst such as 4-diaminomethylpyridine; a halotrisammophosphonium salt such as bromotris(pyr- 
rolidinyl)phosphonium hexafluorophosphate; or a suitable pyridinium salt Such as 2-chloro-1 -methyl pyridinium chlo- 
ride. Either type of coupling reaction may be conducted in a suitable solvent such as dichloromethane or telrahydro- 
furan, optionally in the presence of a tertiary amine such as N-methylmorpholine or N-ethyldiisopropylamine (for ex- 
ample when either the compound of formula VI 1 1 A or Vll(B : or the activating agent is presented in the form of an acid 

to addition salt), at frorrj about 0°C to about room temperature. 

(0032] Alternatively, the carboxylic acid function of compounds of formula' IX may be activated using an excess of a 
reagent such as N,N'-carbonyldiimidazole in an appropriate solvent, e.g. ethyl acetate, dichloromethane or butan- 
2-one, af from about room temperature to about 80°C, followed by reaction of the intermediate imidazolide with a 
compound of formula VIIIA or VII I B at from about 20°C to about 90°C. 

T5 [0033] Compounds of formulae MIA and IIIB. in which A is CH. may be prepared from corresponding compounds of 
formulae XA and XB, respectively: 




wherein R 1 , R^and R 3 are as previously defined for compounds 61 formulae 111 A and IIIB, for example usjng conventional 
methods for the introduction of a S0 2 Y group into an aromatic ring system, such as reaction of a compound of formula 
XA and XB with a compound ol formula S0 2 Y and/or a compound of formula YS0 3 H. When Y is chloro, an excess of 
35 chlorosulphonic acid : optionally with an excess of thionyl chloride, at from about 0°C to room temperature may be used 
in an appropriate organic solvent (e.g. dichloromethane). 

[0034] Compounds of formulae XA and XB in which R 1 represents alkylHet 1 or alkylaryl may be prepared by alkylation 
of corresponding compounds of formulae XI A and XI B, respectively: 



45 




XIA 



wherein R 2 and R 3 are as previously defined for compounds of formulae XA and XB, using methods which are well 
55 known to those skilled in the art. For example, this reaction may be accomplished by reaction of a compound of formula 
XIA or XI B with a compound of formula R 1a L 1 , wherein R 1a represents alkylHet 1 or alkylaryl, and L 1 is a suitable leaving 
group, using conventional techniques which are well known to those skilled in the art. Preferably, the leaving group is 
halo (preferably chloro, bromo or iodo) and the alkylation is performed in the presence of an appropriate base (e.g. 
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sodium hydride or potassium bis(trimethylsilyl)am.de). in an appropriate solvent (e.Q dimethyltormamide. toluene, o? 
tetrahydrofuran). optionally in the presence ol sodium iodide or poiassium iodide, at Irom about room temperature tc 
about 50°C. Prelerably the alkyjation is conducted at between about 40°C to about 50 5 C. Alternatively, compounds ol 
formulae XVA and XVB may be reacted with a compound of toimula R^OH. wherein Ri« represents alkylHet or alky- 
laryL using classicaWvlitsunobu methodology. 

[0035] Compounds of formulae XI A and XIB may be prepared by cychsation of correspondina compounds of formulae 
XIIA and XIIB, respectively: 



OR 3 O 




H.N- 
OR 3 'o X - N 





NH 



XIIA 



XIIB 



wherein and R s are as previously def.ned for compounds of tormulae XIA and XIB. This cyclisat.on may be accom- 
plished using analogous conditions to those described previously for preparation of compounds of formulae VA and VB 
10036] Compounds of formulae XIIA and XIIB may be prepared by coupling correspondina compounds of formulae 
XIIIA and XIIIB, respectively: ' 



0 




H 2 N '^v 




H 2 N 





o 



N 



R2 



XIIIA 



H 2 N 




H 2 N 



N 



NH 

xnm 



wherein R* is as previously defined for compounds of formulae XIIA and XIIB, with a compound of formula XIV 
carboxylic acid derivative thereof: 



or a 



OR 3 O 




XIV 
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wherein R 3 is as previously defined tor compounds of tormulae XII A and XIIB, using techniques known to those skilled 
in the art. For example, the reaction' may be achieved using analogous amide bond lorming techniques to those pre- 
viously described lor preparation ol, compounds of formulae VI I A and VI IB. 

[0037] Alternatively, compounds o1 formulae XA and XB : as defined hereinbefore, may alternatively be prepared by 
cyclisation ot corresponding compounds of formulae XVA and XVB; respectively: 



70 



75 




XVA XVB 

20 

wherein R 1 , R 2 and R 5 are as previously delined for compounds of formulae XA and XB. This cyclisation may be 
accomplished using analogous conditions to those described previously for preparation of compounds of formulae VA 
and VB. 

[0038] Compounds of formulae XVA and XVB may be prepared by reacting corresponding compounds of tormulae 
2 £ VINA and VI 1 1 B : as defined hereinbefore, with a compound of formula XIV. as delined hereinbefore, or a carboxylic acid 
derivative thereof. The reaction may be achieved using analogous amide bond forming techniques to those previously 
described for preparation ot compounds ot formulae VII A and VIIB. 

[0039] Compounds of formulae VUIA and VII IB are available using known techniques. For example, compounds'- of 
formulae VI 1 1 A and VINB in which R 1 represents alkylHet 1 or alkylaryl, may be prepared by alkylation of corresponding 

30 compounds of lormulae XII I A and XIIIB ; for example using analogous methods to those described hereinbefore. For 
example, compounds ot tormulae XIII A and XIIIB may be reacted with a compound ot formula R 1a L 1 as hereinbefore 
defined, using conventional techniques. Preferably, the leaving g-roup is halo (preferably chloro, bromo or iodo) ^nd 
the alkylation is performed in the presence of an appropriate base (e.g. cesium carbonate), in an appropriate solvent 
(e.g. dimethyl formamide, or acetonitrile), optionally in the presence of sodium iodide or potassium iodide, at from about 

35 room temperature to about 80°C. 

[0040] 2. Compounds of formulae I A and IB may be prepared by cyclisation of corresponding compounds ol tormulae 
XVIA and XVIB, respectively: 



40 



45 



50 




XVIA XVIB 

55 wherein R 1 , R 2 , R 3 , R 4 and A are as defined previously for compounds of formulae I A and IB. This cyclisation may be 
achieved using analogous pyrimidone ring formation techniques to those described previously for the preparation of 
compounds of formulae VA and VB. 

[0041] Compounds of formulae XVIA and XVIB may be prepared by reaction ol corresponding compounds of for- 
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mulae VINA and VIIIB. as defined hereinbefore, with a compound of toimula XVII. or an acid derivative thereof: 



10 




20 



XV]] 

wherein F£ : R- and A are as previously defined ioi compounds of formulae XVIA and XVIB. This reaction may be 
achieved using analogous amide bond forming lechniques to those previously described for the preparation of com- 
pounds of formulae VIIA and VIIB 

[0042] 3. Compounds of formulae I A and IB in which FP represent alkylHet or alkylarvl mav be prepared by alkylation 
ol corresponding compounds ol formulae XVIIIAand XVIIIB. respectively ' • 



.30 




\ R 




35 



XVIIIA 



AO 



45 



50 



55 



XVIIIB 



wherein R 2 R 3 R 4 and A are as previously defined for compounds of formulae IA and IB : for example using analogous 
techniques to those described hereinbefore for preparation of compounds of formulae XA and XB. Compounds of 
formulae XVIIIA and XVIIIB may be prepared by analogy with methods described herein. 

[0043] Compounds ot formulae IV IX, XIIIA and XIIIB : XIV XVII, and compounds of formulae HNR12R13 (in whlch 
R 12 and R^ 3 are as defined hereinbefore) and R 1a U and R^OH (in which Ria an d L 1 are as defined hereinbefore), 
and derivatives thereof, when not commercially available or not subsequently described : may be obtained either by 
analogy with the processes described hereinbefore, or by conventional synthetic procedures, in accordance with stand- 
ard techniques, from readily available starting materials using appropriate reagents and reaction conditions. 
[0044] Substituents on aryl and Het (Het 1 and Het 2 ) groups in the above-mentioned compounds may be introduced, 
removed and interconverted : using techniques which are well known to those skilled in the art. 
[0045] The skilled person will also appreciate that various standard substituent or functional group interconversions 
and transformations within certain compounds of formulae IA and IB will provide other compounds of formulae IA and 
IB. For example, alkoxide exchange at the 2-position of the 5-phenyl and the pyridin-3-yl substituents. Moreover, certain 
compounds of formulae I A and IB, for example those in which R 12 and R 13 , together with the nitrogen to which they 
are attached, form a N-alkyl-diazacyclo-(C 3 -C 12 )-alkyl group, may be prepared directly from the corresponding com- 
pounds of formulae IA and IB in which R 12 and R^, together with the nitrogen to which they are attached, form a 
diazacyclo-(C 3 -C 12 )-alkyl group using standard alkylation procedures. 

[0046] The compounds of the invention may be isolated from their reaction mixtures using conventional techniques. 
[0047] It will be appreciated by those skilled in the art that, in the course of carrying out the processes described 
above, the functional groups of intermediate compounds may need to be protected by protecting groups. 
[0048] Functional groups which it is desirable to protect include oxo : hydroxy, amino and carboxylic acid. Suitable 
protecting groups for oxo include acetals, ketals (e.g. ethylene ketats) and dithianes. Suitable protecting groups for 
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hydroxy include trialkylsilyl and diarylalkylsilyl groups (e.g. /ert-Dutyldimethylsilyl. /ert-butyldiphenylsilyl or tnmethylsilyl) 
and tetrahydropyranyl. Suitable protecting groups tor ammo include rerf-butyloxycarbonyl. 9-fluorenylmethoxycaroonyl 
or benzyloxycarbonyl. Suitable •piotecting groups lor caruoxylic acid include C-,. e alky I or benzyl esters 
[0049] The protection and deprote'ction of luncttonal groups may take place betore or alter any of the reaction steos 
s described hereinbetore. 

[0050] Protecting groups may be removed in accordance with techniques which are well known to those skilled in 
the art. 

[0051] The use ot protecting groups is fully described in "Protective Groups in Organic Chemistry", edited by JWF 
McOmie. Plenum Press (1973). and "Protective Groups in Organrc Synthesis". 2 nd edition. TW Greene & PGM Wutz. 

to Wiley-lnterscience (1991). 

[0052] Persons skilled in the art will also appreciate that, in order to obtain compounds of lormulae IA and IB in an 
alternative, and. on some occasions, more convenient, manner, the individual process steps mentioned hereinbetore 
may be performed in a different order, and/or the individual reactions may be pertormed at a different-stage in the 
overall route (i.e. substituents may be added to and/or chemical transformations performed upon, diflerent intermedi- 

i& ates to those mentioned hereinbefore in conjunction with a particular reaction). This will depend inter aha on factors 
such as the nature ot other functional groups piesent in a particular substrate, the availability ot key intermediates and 
the protecting group strategy (il any) to be adopted. Clearly, tne type ot chemistry involved will influence the choice ot 
reagent that is used in the said synthetic steps, the need, and type, of protecting groups that are employed, and the 
sequence tor accomplishing the synthesis 

20 |0053] Pharmaceutical^ acceptable acid addition salts ot.the compounds ol formulae IA and IB which contain a basic 
centre may be prepared in a conventional manner For example, a solution ot the tree base may be treated with the 
appropriate acid, either neat or in a suitable solvent, and tne resulting salt may then be isolated either by filtration ot 
by evaporation under vacuum o1 the reaction solvent Pnarmaceutically acceptable Dase addition salts can be obtained 
in an analogous manner by treating a solution ot a compound of formula IA or IB with the appropriate base. Both types 
ot salt may be formed or interconverted using lon-excnange resin techniques 

[0054] It will be appreciated by those skilled in tne art that certain protected derivatives ol compounds of formula I 
which may be made prior to a final deprotection stage, may not possess pharmacological activity as such, but may. in 
certain instances, be administered orally or parenterally and thereafter metabolised.in the- body to lorm compoumds of 
the invention which are pharmacologically active. Such derivatives may therelore be described as "prodrugs". Further 
so certain compounds ol formula I may act as prodrugs ol other compounds of formula I 

[0055] All protected derivatives, and prodrugs, ot compounds of formula I are included within the scope ot the inven- 
tion. ' ( 

Medical Use 

35 

[0056] The compounds ol the invention are useful because they possess pharmacological activity in animals, espe- 
cially mammals, including humans. They are therefore indicated as pharmaceuticals, as well as for use as animal 
medicaments. 

[0057] According to a further aspect of the invention there is provided the compounds of the invention for use as 

^0 pharmaceuticals, and for use as animal medicaments. 

[0058] In particular, compounds of the invention have been found to be potent and selective inhibitors of cGMP PDEs, 
such as cGMP PDE5, for example as demonstrated in the tests described below, and are thus useful in the treatment 
of medical conditions in humans, and in animals, in which cGMP PDEs, such as cGMP PDE5, are indicated, and in 
which inhibition of cGMP PDEs, such as cGMP PDE5, is desirable. 

4S • [0059] By the term "treatment", we include both therapeutic (curative) or prophylactic treatment. 

[0060] Thus, according to a further aspect of the invention there is provided the use of the compounds of the invention 
in the manufacture of a medicament for the treatment of a medical condition in which a cGMP PDE (e.g. cGMP PDE5) 
is indicated. There is further provided the use of the compounds ot the invention in the manufacture of a medicament 
lor the treatment of a medical condition in which inhibition of a cGMP PDE (e.g. cGMP PDE5) is desirable. 

50 [0061] The compounds ol the invention are thus expected to be useful for the curative or prophylactic treatment of 
male erectile dysfunction (MED), female sexual dysfunction (FSD), premature labour, dysmenorrhoea, benign prostatic 
hyperplasia (BPH), bladder outlet obstruction, incontinence, stable and unstable variant (Prinzmetal) angina, hyper- 
tension, pulmonary hypertension, congestive heart failure, atherosclerosis, stroke, peripheral vascular disease, con- 
ditions of reduced blood vessel patency (e.g. post transluminal coronary angioplasty (post-PTCA)), chronic asthma, 

55 bronchitis, allergic asthma, allergic rhinitis, glaucoma or diseases characterised by disorders ol gut motility (e.g. irritable 
bowel syndrome (IBS)). Other conditions which may be mentioned include pre-eclampsia, Kawasaki's syndrome, ni- 
trate tolerance, multiple sclerosis, peripheral diabetic neuropathy, stroke, Alzheimer's disease, acute respiratory failure, 
psoriasis, skin necrosis, cancer metastasis, baldness, nutcracker oesophagus, anal fissure and hypoxic vasoconstric- 
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lion. Particularly prelerred conditions include MED and FSD 

[0062] Thus, the invention provides a method of treating or pieventmg a medical condition lor which a cGMP PDE5 
inhibitor is indicated, in an an.mal (e.g. a mammal, including a numan bemg) : which comprises administering a thera- 
peutically effective amount of a compound of the invention to a mammal in, need of such treatment. 

Pharmaceutical Preparations 

|0063] The compounds ol the .nveniion will normally be admin isle red orally or by any parenteral route in the form 
ot pharmaceutrcal preparations comprising the active ingredient, optionally in the lorm ol a non-toxic organic or inor- 
ganic, acid, or base.iaddilion salt, in a pharmaceutical^ acceptable dosage form: Depending upon the disorder and 
patient to be Heated, as well as the route ot administration, the compositions may be administered at varying doses 
|0064] The compounds ot the invent.on may also be combined with anv other druos'uselul in the inhibition ol cGMP 
PDEs. such as cGMP PDE5 

10065] in human therapy the compounds ol the invention can be administered alone but will generally be adminK- 
tereo in aomixture with a suitable pharmaceutical excipient diluent o, came, selected with reoard to the intended route 
ot administration and standard pharmaceutical practice. 

[0066] For example, the compounds ol the invention can oe administered orally, buccally or sublmoually in the lorm 
ot tablets, capsules, ovules, elixirs, solulions oi suspensions, which may contain flavourmo or colouring agents to. 
immediate-, delayed- oi controlled-release applications. The compounds ol invention may also be administered vis 
mtracavernosal injection. • 

10067] Such tablets may contain excipients such as microcrystallme cellulose, lactose, sodium citrate calcium car- 
bonate, dibasic calcium phosphate and glycine, disintegianis such as starch (pieterablv corn, potato or tapioca starch) 
sooium starch glycollate. croscarmellose sodium and certain complex silicates, and Granulation binders such as pol- 
yvinylpyrrolidone, hydioxypropylmethylcellulose (HPMC), hydroxyp.opvlcellulose (HPC). sucrose aelaiin and acacia 
Additionally lubricating agents £U ch as magnesium stearate. steai ic acid, glyceryl behenate and talc may be included 
[0068] Solid compositions ot a similar tyoe may also be employed as fillers in oelatin capsules Prelerred excipient' 
in this regard include lactose, starch, a cellulose, milk sugar or high molecular wetoht polyethvlene olycols For aqueou- 
suspensions and/or. elixirs, the compounds ol the invention may be combjned with various sweetening or flavouring 
agents, colouring matter or dyes with emulsifying and/or suspending agents and with diluents such as watei ethano! 
piopylene glycol and glycerin, and combinations thereof ' 

1.0069] The compounds of the invention can also be administered parenteral^, for example, intravenously intra- 
arterial^, intraperitoneal^, intrathecal^, imraveniricularly, intrasternally, intracranial^, intramuscularly or subcutane- 
ously, or they may be administered by infusion techniques. They are best used in the form of a sterile aWous solution 
which may contain other substances, for example, enough salts or glucose to make the solution isotonic with blood 
The aqueous solutions should be suitably buffered (preferably to a pH of from 3 to 9), if necessary. The preparation of 
suilable parenteral lotmulations under sterile conditions is readily accomplished by standard pharmaceutical tech- 
niques well-known to those skilled in the art. 

[0070] For oral and parenteral administration to human palienis, the daily dosage level of the compounds ot the 
invention will usually be from 10 to 500 mg/kg (in single or divided doses). 

[0071] Thus, tor example, the tablets or capsules of the compound of the invention may contain from 5 mg to 250 
mg of active compound for administration singly or two or more at a time, as appropriate. The physician in any event 
will determine the actual dosage which will be most suilable lor any individual patient and it will vary with the age 
weight and response of the particular patient. The above dosages are exemplary of the average case There can of 
course, be individual instances where higher or lower dosage ranges are merited and such are within the scope of this 
invention. r 

[0072] The compounds of the invention can also be administered inlranasally or by inhalation and are conveniently 
delivered in the form of a dry powder inhaler or an aerosol spray presentation from a pressurised container pump 
spray or nebuliser with the use of a suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane.' dichlo- 
rotetrafluoroethane, a hydrotluoroalkane such as 1,1,1,2-tetrafluoroefhane (HFA 134A™ or 1,1,1. 2,3,3,3-heptafluoro- 
propane (HFA 227EA™), carbon dioxide or other suitable gas. In the case of a pressurised aerosol ' the dosage unit 
may be determined by providing a valve to deliver a metered amount. The pressurised container, pump spray or 
nebuliser may contain a solulion or suspension of the active compound, e.g. using a mixture of ethanol and the pro- 
pellant as the solvent, which may additionally contain a lubricant, e.g. sorbitan trioleate. Capsules and cartridges (made 
for example, from gelatin) for use in an inhaler or insufflator may be formulated to contain a powder mix of a compound 
of the invention and a suitable powder base such as lactose or starch. 

[0073] Aerosol or dry powder formulations are preferably arranged so that each metered dose or 'puff' contains from 
1 to 50 mg of a compound ol the invention for delivery to the patient. The overall daily dose with an aerosol will be in 
the range of from 1 to 50 mg, which may be administered in a single dose or, more usually, in divided doses throughout 
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the day. 

[0074] Alternatively, the compounds ol the invention can be administered in the torm o1 a suppository or pessary, or 
they may be applied topically in the torm ot a lotion, solution, cream, ointment or dusting powder. The compounds ot 
the invention may also be transdermal^ administered, lor example, by the,, use ol a skin patch. They may also be 

£■ administered by the ocular route, particularly tor treating diseases otthe eye 

[0075] For ophthalmic use, the compounds ot the invention can be lormulated as micronised suspensions. in isotonic. 
pH adjusted, sterile saline. or : prelerably. as solutions in isotonic, pH adjusted, sterile saline, optionally in combination 
with a preservative such as a benzylalkonium chloride. Alternatively, they may be torm'ulated in an ointment such as 
petrolatum. ' 

io [0076] For application topically to tne skin, the compounds ol the invention can be formulated as a suitable ointment 
containing the active compound suspended or dissolved in. tor example, a'mixiuie with one or more ot the following, 
mineral oil. liquid petrolatum, white petrolatum, propylene glycol, poiyoxyethylene polybxypropylene compound, emul- 
sifying wax and water. Alternatively, they can be formulated as 8 suitable lotion or cream, suspended or dissolved in. 
for example, a mixture of one or more of the following: mineral oil. sorbitan monostearate. a polyethylene glycol, liquid 

t: paraffin, polysorbate 60. cetyl esters wax. cetearyl alcohol. 2-octyldodecanol. benzyl alcohol and water 

[0077] The skilled person will also be appreciated that, in the treatment ot certain conditions (including MED and 
FSD). compounds of the invention may be taken as a single dose on an "as required" basis (i.e. as needed or desired) 
[0078] Generally, in humans, oral administration of the compouncs ot the invention is the preferred route, being the 
most convenient and. tor example in MED. in avoiding the well-known disadvantages associated with intracaverrosal 

2° (i.e.) administration 

[0079] A preferred oral dosing regimen in MED for a typical man is from 25 to 250 mg of compound when required. 
[0080] In circumstances where the recipient'sutters from a swallowing disorder or from impairment of drug absorption 
after oral administration, the drug may be administered parenterally. e g subhopually or bucafly 
[0081] For veterinary use. compounds of the invention may administered as a suitably acceptable formulation in 
accordance with normal veterinary practice and the veterinary surgeon will determine tne dosing regimen and route 
of administration which will be most appropriate for a particular animal 

|0082] Thus, according to a further aspect of the invention there is piovided a pharmaceutical formulation including 
a compound ot the invention in admixture with a pharmaceutical^ or vetennerily acceptable adjuvant, diluent or carrier 
■ [0083] In addition to the fact that compounds of the invention inhibit cyclic guanosine 3\5'-monophosphate phos- 
so phodiesterases (cGMP PDEs) and in particular, are potent and selective inhibitors of cGMP PDE5, compounds of the 
invention may also- have the advantage that they' may be more efficacious than, be less toxic than, have a broader 
range of activity than, be more potent than, producetewer side etlects than, be more easily absorbed than, or they 
may have other usetul pharmacological properties over, compounds known in the prior art. 

[0084] The biological activities o1 the compounds of the present invention were determined by the following test 
55 methods. 

Biological Tests 

Phosphodiesterase (PDE) Inhibitory Activity 

40 

[0085] In vitro PDE inhibitory activities against cyclic guanosine 3\5'-monophosphate (cGMP) and cyclic adenosine 
3\5'-monophosphate (cAMP) phosphodiesterases were determined by measurement of their IC 50 values (the concen- 
tration of compound required for 50% inhibition of enzyme activity). 

[0086] The required PDE enzymes were isolated from a variety of sources, including human corpus cavernosum, 
4£ human and rabbit platelets, human cardiac ventricle, human skeletal muscle and bovine retina, essentially by the 
method of W.J. Thompson and M.M. Appleman (Biochem., 1971, JO, 311). In particular the cGMP-specific PDE (PDE5) 
and the cGMP-inhibited cAMP PDE (PDE3) were obtained from human corpus cavernosum tissue, human platelets 
or rabbit platelets; the cGMP-stimulated PDE (PDE2) was obtained from human corpus cavernosum; the calcium/ 
calmodulin (Ca/CAM)-dependent PDE (PDE1) from human cardiac ventricle; the cAMP-specilic PDE (PDE4) from 
50 human skeletal muscle; and the photoreceptor PDE (PDE6) from bovine retina. 

[0087] Assays were performed using a modification of the "batch" method of W.J. Thompson et al . (Biochem., 1979, 
1 8, 5228). Results from these tests show that the compounds of the present invention are potent and selective inhibitors 
of cGMP-specific PDE5. 

55 Functional Activity 

[0088] This was assessed in vitro by determining the capacity of a compound of the invention to enhance sodium 
nitroprusside-induced relaxation of precontracted rabbit corpus cavernosum tissue strips, as described by S.A. Ballard 
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el a I . (Bin. J. Phatmacol., 1996, 11E isuppl.). absuaci 153P) 
In Vivo Activity h 

[0089] Compounds may be screened in aneesthensed docs 10 determine their capacity, etier i.v. administration, to 
enhance the pressure rises in the corpora- cavernosa of the penis induced by intracavernosal injection ol sodium ni- 
troprusside, using a method based on that described by Trioo-Rocha et a I . (Neurourol. and Uiodyn.. 1994. J_3. 71) 

Safety Profile 

[0090] Compounds of the invention may be tested at .varying i.v and p.o. doses in animals such as mouse and doc 
observing tor any untoward eftects 

Examples and Preparations 

[0091] The synthesis ot the compounds ot the invention and ot the intermediates lor use therein are illustrated by 
the following Examples and Preparations. 

[0092] 1 H nucleai magnetic resonance (NMR) spectra weie recorded using eithei a Varian Unity 300 or a Varian 
Inova 400 spectrometer and were in all cases consistent with the proposed'structures Characteristic chemical shifts 
(6) are given in parts-per-milhon downtield from tetramethylsilane using conventional abbreviations tor designation ot 
major peaks: eg s, singlet; d. doublet: t : triplet: q : quartet: m. muitiplet: b; : broad 

[0093] Mass spectra (m/z) were recorded using a Fisons Instruments Trio mass spectrometer in the thermospray 
ionisation mode. 

[0094] Room temperature includes 20 to 25°C 
Synthesis of Intermediates 
Preparation 1 

• ' » ■ 1 ••• • 

Ethyl 3-ethyl-1 Hrpyrazole-5-carboxyiate 

[0095] Ethanolic sodium ethoxide solution (21 % w/w: I43ml : 0.39mol). was added dropwise to a stirred, ice-cooled 
solution of diethyl oxalate (59.6ml : 0.44mol) in absolute ethanbl (200ml) under an atmosphere of nitrogen and stirred 
for 15 minutes. Butan-2-one (39ml 0.44mol) was added dropwise and the reaction mixture stirred for 1 8 hours warming 
to room temperature and then for 6 hours at 40 C C. The resultant mixture was cooled to 0°C : glacial acetic acid (25ml. 
0.44mol) was added dropwise and stirred for 30 minutes at 0°C. Hydrazine hydrate (20ml : 0.44mol) was added dropwise 
and the reaction mixture was allowed to warm to room temperature and stirred tor 18 hours. The solvent was removed 
under reduced pressure and the residue was partitioned between dichloromethane (300ml) and water (100ml). The 
organic layer was separated and washed with water (2x1 00ml), dried over Na 2 S0 4 and concentrated under reduced 
pressure to give the title compound (66.0g). 6 (CDCI 3 ): 1.04 (3H : t) : 1.16 (3H.t). 2.70 (2H.q). 4.36 (2H.q). 6 60 (1H s) 
LRMS: m/z 169 (M+1) 4 . 

Preparation 2 

3- Ethyl- 1 H-pyrazole-5-carboxylic acid 

[0096] Aqueous sodium hydroxide solution (10M; 100ml) was added dropwise to a stirred suspension of the title 
compound of preparation 1 (66.0g : 0.39mol) in methanol and heated under reflux for 4 hours. The reaction mixture 
was cooled and the solvent removed under reduced pressure to ca 200ml, diluted with water (200ml) and washed 
with toluene (3x1 00ml). The resulting aqueous layer was acidified to pH 4 with concentrated hydrochloric acid and the 
white precipitate filtered and dried by suction to afford the title compound as a white solid (34. 1g). 
5 (d 6 -DMSO): 1.13 (3H,t), 2.56 (2H : q) : 6.42 (1Hs). 

Preparation 3 

4- Nitro-3-n-propyl-1 H-pyrazole-5-carboxylic acid 

[0097] Fuming sulfuric acid (17.8ml) was added dropwise to stirred, ice-cooled fuming nitric acid (16.0ml). The re- 
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suiting solution was heated to 50°C and 3-n-piopyl-l H-pyrazole-5-carboxylic acid (16 4g. O.l06mol: Chem FJharm 
Bull., 1 964. 32. 1 566) added portionwise over 30 minutes whilst maintaining the reaction temperature below 60 D C. The 
resulting solution was heated tor 16 hours at 60°C. allowed to cool, then poureo onto ice. The white precipitate was 
tillered, washed with water and dried by suction to yield the title compound as a white solid (15. 4g). m.p. 170-172°C 
5 6 (d 6 -DMSO): 0.90 (3H,t), 1.64 (2H : m). 2.63 (2H.m). 14.00 (IH.s). Found: C. 42.35: H. 4.56: N, 21.07. C 7 H 9 N 3 C^ 
requires C ; 42.21: H : 4.55: N, 21.10%. 

Preparation 4 

to 3-Ethyl-4-nitro-l H-pyrazole-5-carboxylic acid 

|0098] Obtained Irom the title compound ot preparation 2. using an analogous method to preparation 3. as a brown 
solid (64%). 

6 (d 6 -DMSO): 1.16 (3H,t). 2.64 (2H.m). 13.72 (IKs) 

75 

Preparation 5 

4-Nitro-3-n-propyl-1H-pyiazole-5-carboxamide 

20 |0099] A solution o1 the title compound ol pieparation 3 (1 5.4g. O.OSmol) in thionyl chloride (75ml) was heated under 
retlux tor 3 hours. The reaction mixture was cooled and the solvent removed under reduced pressure. The residue 
was azeotroped with tetrahydroturan (2x 50ml). tnen suspended in tetrahydrolutan (50ml). stirred at 0°C and treated 
with gaseous ammonia tor i hour. Water (50ml) was added and the resulting mixture concentrated under reduced 
pressure to give a solid. The solid was triturated with water, tillered and dried under suction to aflord the title compound 

2b as a white solid (I4.3g). m.p. 197-199°C. 

8 (d 6 -DMSO): 0.90 (3H : t). 1 .66 (2Km) : 2.66 (2H : t). 7.66 '< 1 H,s). 6.00 ( 1 H,s) 

Found: C ; 42.35; K 5.07: N : 28.36. C 7 H l0 N 4 O 3 requires C : 42.42: H. 5.09: N ; 26.27% 

Preparation 6 

30 

3- Ethyl-4-nitroOH-pyrazole-5-carboxamide 

i 

[0100] Obtained Irom the title compound ol preparation A, using an analogous method to preparation 5 : as a white 
solid (90%). 

3S 6 (d 6 -DMSO): 1.17 (3H : t) : 2:87 (2Km), 7.40 (1H,s), 7.60 (1Hs) : 7.90 (1-H.s). 
LRMS: m/z 185 (M+1)-. 

Preparation 7 

40 4-Amino-3-n-propyn H-pyrazole-5-carboxamide 

[0101] A stirred mixture of the title compound of preparation 5 (I0.0g : 0.05mol) ; 10% palladium on charcoal (1.5g) 
and ethanol (400ml) was hydrogenated for 18 hours at 50 psi and 50°C, then filtered. The filter pad was washed with 
ethanol (200ml) and the combined liltrate evaporated under reduced pressure to give an orange solid which was re- 
45 • crystallised from ethyl acetate : methanol to afford the title compound as a white solid (6.8g). m.p. 1 96-201 °C. 
5 (d 6 -DMSO): 0.88 (3FU), 1.55 (2H : m) : 2.46 (2H,t) ; 4.40 (2Hs) : 7.00 (1H 5 s) : 7.12 (1H ! s) ! 12.20 (IKs). 
Found: C : 48.96; H, 6.96; N : 32.08. C 7 H 12 N 4 0; 0.25 H 2 0 requires C : 48.68; H, 7.30; N ; 32.44%. 

Preparation 8 

50 

4- Amino-3-ethvl-1H-pyrazole-5-carboxamide 

[01 02] Obtained from the title compound of preparation 6, using an analogous method to preparation 1 , as a brown 
solid (80%). ~ 
ss 5 (d 6 -DMSO): 1.08 (3H ! t) ! 2.45 (2Kq), 4.50 (1H : s) ? 6.88 (1H,s) ; 7.10 (1H l s) ! 7.26 (2H,s). 
LRMS: m/z 155 (M+1)+. 
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4'(2-n-Propoxybenzamido)-3-n-propvMH-pvfazole-5-carboxamid6 

[0103] A soluiion ol 2-n-propoxybenzoyl chloride (57. 6g. 0.29mol) in dichfoiomethane (50ml) was added dropwise 
lo a solution of the title compound ol preparation 7 (35.0g ; 0.2imol) in dry, pyridine (350ml) at 0°C and stirred (or 18 
hours at room temperature. The solvent was lemoved under reduced pressure and the residue was azeotroped with 
toluene (2xl00ml). The resulting brown solid was triturated with diethyl ether (100ml) to give the title compound (83.0g) 
as a beige solid- , , 

5 (CD.OD): 0.92 (3hU). 1.1.4 f3H,t). 1.65 (2H.m). 1.94 (2H s m). 2,80 (2H.t). 4.20 (2H.t). 7.06 (1H.m). 7 18 (1H d) 7 52 
(lH.m). 6.04(1 Kd). 'LRMS: m/z 331 (M+1)- 

Preparatjon 10 

3-Ethyl-4-(2-n-propoxvbenzamido)-lH-pvrazole-5-carboxamide 

[0104] Obtained trom the title compound ot pieparation 6 and 2-n-propoxybenzoyl chloride : using an analogous 
method to preparation 9 : as a beige solid (58%). 

8 (d 6 -DMSO): 0.93 (3Kt). 1.12 (3H ; t). 1.56 (2H : q). 2.71 (2H : m). 4 15 (2H.t). 7.06 (IH.m). 7.20 (IH.d). 7 20 (1H s) 7 40 
(1H : S). 7.50 (1H.m) : 7.92 (lHd), 10.20 (IH.s) ' • 

LRMS: m/z 317 (M+1)v 

Preparation Vj . 

4>(2-EthoxvDenzamido)-3>n-propvMH-pyrazole-5-carboxamide 

|01 05] Obtained Irom the title compound ol preparation 7 and 2-etnoxybenzoyl chloride. usrYig an analogous method 
to preparation 9, as.a white solid (64%), m. p. 209-21 1°C. 

8 (d 6 -DMS6): 0.82 (3H,t), 1 .42"(3H,t), 1.56 (2H : m) ! 1.75(240. 4.27 (2Kq). 7.07 (IH.m). 7.22 (2H.m). 7 52 (2H m) 

8,00 (1H : ti) : 10.40 (1H,s) s 12.96 (iKs). 11 

Found: C : 60.73; K 6.41: N : 17.80. C 16 H 20 N 4 O c . requires C. 60.74: H. 6.37: N. 17.71% 

\ . ; • . ■ ■ • 

Preparation 12 , 
5-(2-n-PropoxvphenvlV3-n-propyl-i.6-dihvdro-7H-pvrazolo[4.3-dlpvrimidin-7-one 

[0106] Potassium /erf-butoxide (93.0g : 0.83mol) was added portionwise to a stirred solution of the title compound of 
preparation 9 (83.0g : 0.25mol) in propan-2-ol (800ml) under an atmosphere of nitrogen and heated for 18 hours under 
reflux. The reaction mixture was cooled and water (100ml) was added : to produce a homogeneous solution which was 
acidified to pH 6 with hydrochloric acid (2M). The resulting white precipitate was filtered and dried by suction to afford 
the title compound as a white solid (37. 4g). 

5 (CDCI 3 ): 1.05 (3H,t), 1.16 (3H,t), 2.00 (4H,m) i 3.04<2H,1), 4.20 (2H : t) : 7.07 (IH.d). 7.16 (1H,m), 7.48 (IH.m) 8 52 
(1H,d), 11.30 (lH,s), 12.25 (1H,s). 
LRMS: m/z313(M+1)+. 

Found: C : 65.36; H : 6.49; N, 17.99. C l7 H 20 N 4 O 2 requires C, 65.37; H, 6.45; N, 17.94%. 
Preparation 13 

3-Ethvl-5-(2 -n-propoxyphenvl)-1.6-dihvdro-7H-pvrazoM4.3-d1pyrimidin-7-one 

[0107] Obtained from the title compound ot preparation 10, using an analogous method to preparation 12 as a white 
solid (85%). 

5 (dg-DMSO): 0.95 (3H,t), 1.15 (3H,t), 1.72 (2H,m), 2.64 (2H,q) I 4.03 (2H.t). 7.06 (1H.m). 7.15 (1H.d) 7 44 (1Hm) 
7.72 (1 H 3 d) s 1 1 .83 (IKs), 1 3.64 (1 H : s). 
LRMS: m/z 299 (M+1)*. 
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Preparation n 

5-(2-Ethoxyphenvl)-3-n-propyl-1.6-dihydio-7H-pyrazolo|4.3-d]pyrim^ 

£ |0108] Obtained from the title compound ot preparation n, using an analogous method to preparation 12, as a white 
solid (68%). m.p. 199-20l°C. 6 (CDCI 3 ): 1.06 (3H s t), 1.65 (3H,t) 1.96 (2H.m). 3.04 (2H S 1), 4.36 (2H,q), 7.10 (IH.d), 
7.20 (iKm). 7.50 (IH.m). 6.57 (1H ; d). 11.36 (lH,s), 11.66 (1H,s) 

Round: C. 64.44: H. 6.19: N, 16.44. C l6 H ie N 4 0 2 requires C, 64.41: H. 6.06: N. 16.76% . 

t 

io Preparation 16 ' 

5-(2-n'Propoxvphenyl)-3-n-propyl-2MPvridin-2-y0methyl-2.6-dihydro-7H-pvra7Olo|4.3-'dlpvrimidin-7-one 

[0109] Sodium hydride (60% dispersion in mineral oil: 704mg. 1/.6immol) was slowly added to a solution of the title 
7' compound oi preparation 12 (5.0g. i6mmol) in tetrahydroturan (100ml). and Ihe mixture stirred at room temperature 
tor 1 hour. 2-(Chloromethyl)pyridine (obtained tiom 2.45g. 1 9.21 mol ot the hydrochlor ide salt) was added to the reaction 
mixture and then stirred at 50°C tor 16 hours. The mixture was quenched with water (75m!) and tetrahydroturan was 
removed under reduced pressure. The aqueous residue was extracted with ethyl acetate (200ml)» the organic extracts 
were dried over McS0 4 . tittered and concentrated under reduced oressute. The resioue was purified by column chro- 
20 matography on silica gel elutmg with a gradient system o1 hexane " ethyl acetate (65:35 to 50:50) to attord the title 
compound as a white solid (2.56g) 

5 (CDCU): 1.00 (3Kt). 1.15 (3H,t). 1.70 (2H.m). 2.00 (2H.m). 3.00 (2H.t). 4.20 (2H.t). 5.75 (2H ; s) : 7.05-7.15 (IH.m). 
7.20 (IKm). 7.45 (IH.m). 7.65 (IH.m). 6 40 (IKd). 6 60 (IH.d). 10.90 (IKs)., 
LRMS: m/7 404 (M+1K 

21 

Preparation 16 

3-Ethyl-5i(2-n-prop6xvphenyl)-2-(pvridin-2-vl)methvl-2.6-dihydro-7H-pyragolo|4.a-d1pyrimidin-7-one . » 

30 [0110] The title compound oi preparation 13 (20g. 67.3mmol) was suspended in toluene (450ml) and cooled to 0 e C. 
Potassium bis(trimethylsilyl)amide (0.5M in toluene, I35ml ; 67.5 mmol) was added over 10 minutes and reaction mix- 
ture was warmed to room temperature and stirred lor 1 hour. 2-(Chloromethyi)pyridine {obtained trom £.6g (67.4mmol) 
ot the hydrochloride salt) was added and the reaction mixture was stirred at 45°C tor 16 hours. The reaction was 
quenched with water (200ml) then partitioned between water (200ml) and ethyl acetate (1000ml). The layers were 

3$ separated and the aqueous layer extracted with ethyl acetate (2x1 00ml). The combined organic layers were dried over 
Na 2 S0 4 , filtered and concentrated under reduced pressure. The residue was purified by column chromatography on 
silica gel eluting with a gradient system of pentane : ethyl acetate : triethylamine (50:50:0.5 to 25:75:0.5) then recrys- 
tallised from ethyl acetate to afford the title compound as a white solid (I2.6g). 

5 (CDCI 3 ): 1.10 (3H,t), 1.30 (3H,t), 2.00 (2H,m) s 3.00 (2H,q) 1 4.20 (2H,t), 5.70 (2H ! s) ! 7.00-7.15 (3H,m), 7.20 (1H ; m), 
40 7.40 (lH,m), 7.60 (1H ! m) J 8.40 (IH.d), 8.60 (1H,d), 10.90 (1H 5 s). 
LRMS: m/z 390 (M+1) + . 

Preparation 17 

4S 5-(2-Ethoxvphenvl)-3-n-propvl-2-(pvridin-2-vl)methyl-2.6-dihydro-7H-pyrazolof4.3-d1pvrimidin-7-one 

[0111] Obtained from the title compound of preparation 14 and 2-(chloromethyl)pyridine using an analogous method 
to preparation 15, as a white foam (64%). 

5 (CDCI3): 1.00 (3H,t), 1.60 (3H,t) : 1.75 (2H 1 m) 1 3.00 (2H,t), 4.30 (2H s q), 5.70 (2H,s), 7.05 (2H,m), 7.15 (1H,m), 7.20 
so (lH,m) s 7.45 (1H,m), 7.60 (lH,m) : 8.40 (IKd), 8.60 (1Kd) 5 10.90 (1H s s). 
LRMS: m/z 390 (M+1)r 

Preparation 18 

55 3-Ethvl-4-nitro-2-(pyridin-2-vl)methvl-pvrazole-5-carboxamide 

[0112] Cesium carbonate (1.414kg, 4.34mol) was added to a suspension of the title compound of preparation 6 
(600g, 4.34mol) in acetonitrile (5L) and the mixture warmed to 60°C. 2-(Chloromethyl)pyridine (obtained from 664. 7g, 
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5.23mol ol the hydrochloride salt) was added and the reaction heated at 70°C lor 7 hours Water (9.5L) was added 
and the reaction mixture cooled to 10*C. Granulation of this mixture gave a precipitate which was liltered and dried to 
altord 3-ethyl-4-nitro-i-(pyfidin^-yl)methy|.pyfa2ole-5-carboxamide (367g). Sodium chloride (1.56kg) was adoed to 
the filtrate and the solution extracted with ethyl acetate (4x 1 .75L) The organic layers were combined and approximately 
10L of solvent removed- under reduced pressure. Toluene (5.6L) was added over 35 minutes to the hot (69-76°C) 
solution and then avowed to cool. The resuJting suspension was granulated at < 10°C tor 30 minutes, filtered, the solid 
washed with ethyl acetate : toluene (50:50) (600ml) and dried (60°C) to afford the title compound as a lioht brown c; 0 lid 
(624g). 

5 (d 6 -DMSO) : 1 .06- (3H : t), 3.02 (2H : q) : 5.53 (2H. s). 7.34 (2H. m). 7.65 (1 fH. s). 7.62 0 H. m). 7.93(1 H s) £52(1H d) 
LRMS : m/z 275 (M)- 

Preparation 19 

4-Nitro-3-n-propyl-2-(pvridin-2'Vl)methvl-pvrazole-5-carDoxamide 

|01 1 3] 2-(Chloromethyl)pyridine.hydrochlonde (24.6c. 1 50mmol) was added ponionwise to a solution o1 the title com- 
pound ol preparation 5 (30.0g ; 1 50mmol) and cesium carbonate ( 1 23.5o : 360mmol) in dimethyllormamide (300ml) and 
stirred at room temperature lor 16 houis. The solvent was removed under leduced pressure, the residue suspended 
in water, and the resulting solid liltered and dried under suction. The residue was purified by column chromatography 
on silica gel elutmg with a solvent system ol dichioromethane : methanol (98:2) anc repeated using ethyl acetate 
pentane (&0:20) to aflord the title compound as a white solid (16.7c). 

5 (d 6 -DMSO) : 0.65 (3H : t). 1.45 (2H. m). 2.95 (2H. t). 5.50 (2H. s). 7.30 (2H. m). 7.60 (1H. s). 7 80 (1H m) 7 90 HH 
s). 6.50 (1H. d) 

Preparation 20 

4-Amino-3>ethvl-2-(PVndin-2-vl)methvl-pyrazole-5-carboxamioe 

[0114] A mixture of Lindiar catalyst (2g) and the title compound of preparation 16 (20g, 72 /mrnol) in ethanol (160ml) ' 
was hydrogenated for 46 hours at 345kPa (50psi) and 50°C : then cooled and filtered. The filtrate was combined with 
an IMS wash (50ml) of the filter pad and concentrated under reduced pressure to a volume of 100ml, The remaining 
ethanol was removed by distillation, and replaced with ethyl acetate until a head temperature of 77°C had been 
achieved. The cooled mixture was granulated at 4 D C : filtered and dried to afford the title compound as a light brdwn 
solid (13.1 7g : 73%). 

5 (d 6 -DMSO) : 0.90 (3H, t) : 2.55 (2H : q) : 4.50 (2H : s) ; 5.30 (2H. s). 6.90 (1H. d). 6.95 (1H. s). 7 10 (1H s) 7 30 (1H 
m), 7.75 (IH.m), 8.50(1 H,d). 

LRMS : m/z 246 (M+1)+ . 

Preparation 21 

4-Amino>3-n-propvl-2-(pvridin-2>vl)methvl-pyrazole>5-carboxamide 

[0115] A mixture of the title compound of preparation 19 (1.0g ; 3.46mmol) and Raney nickel (1g) in ethanol (50ml) 
was hydrogenated for 18 hours at 345kPa (50psi) and 50°C : then cooled and filtered. The filtrate was combined with 
an ethanol (50ml) wash of the filter pad and the solvent removed under reduced pressure, to afford the title compound 
as a crystalline solid (830mg). 

6 (d 6 -DMSO) : 0.80 (3H, t) : 1.35 (2K m), 3.30 (2H : t), 4.60 (2H, s), 5.30 (2H. s). 6.90 (1H. d). 7.00 (1H. s) 7 15 (1H 
s), 7.30 (1 H : m) : 7.75 (1 H, m) ; 6.50 (1 K d). 

LRMS : m/z 274 (M) + 

Preparation 22 

4-(2-Ethoxvbenzamido)-3-ethvl-2-(pyridin-2-vl)methvl-pvrazole-5-carboxamide 

[0116] A solution of ethoxybenzoyl chloride (2g : 10.6mmoi) in dichioromethane (5ml) was added dropwise to a so- 
lution of the title compound of preparation 20 (2.4g : 9.72mmol) and trielhylamine (1.6ml, 12.96 mrnol) in dichiorometh- 
ane (15ml) at 0°C. The resultant mixture was stirred at room temperature for 18 hours, then diluted with water (10ml). 
The dichioromethane was removed under reduced pressure : the residue redissolved in ethyl acetate (20ml) and ex- 
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tracted with hydrochloric acid (2N. 10ml) The combined aqueous acid layers were washed wilh diethyl ether (20ml), 
basitied with solid sodium hydrogencarbonate solution to pH 6 and extracted with dichloromethane (3x30ml). The 
combined dichloromethane layers were dried over MgS0 4 . tillered and concentrated under reduced pressure to aflord 
the title compound as a white solid (3.65g. 95%) 

6 (CDCI 3 ): 1 .05 <3H,t), 1 .60 (3H : t) : 2.65 (2Hq). 4.35 (2H s q) s 5.20-5.30 (1 H.br s) : 5.$0 (2H.S), 6.70 (1 Kbr s) : 6.90 (1 H, 
d), 7.00-7.10 (2H.m). 7.20-7.25 (lHm) : 7.40-7.50 (1H : m), : 7.60-7.70 (1H.nl). 6.20 (IH.d). 6.60 (1H.s) ; 10.45 (IH.s). 
LRMS: m/z 394 (M+1)-. 

Analysis : Found C. 63.93: H. 5.62: N. 17.75: C 2l H 2 3N 5 0 2 . requires C. 64.10: H. 5.69: N, 17.60%. 

» 

to Preparation 23 J 

5-(2-Ethoxyphenyn-3-ethyl-2-(pyridin-2-yl)methyl-2.6-dihydro-7H-pvra70lo|4.3-d]pvrimidin-7-one 

|0117] Potassium tert-buioxide (4.i5g. 37mmol) was added portionwise-io a stirred solution ot the title compound ot 
preparation 22 (3.64g. 9.25mmol) in ethanol (50ml) under an aimospnere ot nitrogen and heated under reflux tor 16 
hours. The reaction mixture was cooled and the solvent removed under reduced pressure. The residue was partitioned 
between ethyl acetate dOOml) and water (50ml). the layers were separated and the organic layer washed with water 
(50ml) ; brine (50ml). dried over MgS0 4 . lilleied and concentrated unoei reduced pressure to af1o>d the title compound 
as white solid (2.6g) . ♦ 

so 6 (CDCk): 1.30 (3H.1). 1.60 (3H : t). 3.00 (2Kq). 4.30 (2H : q). 5.70 (2H.s). 7.00-7.1 5 (3H.m). 7.20 (iH.m), 7.40 (1H.m) ; 
7.60 (iKm), 6.40 (IH.d), 6.60 (IH.s). 10.90 (1H.br s) 
LRMS: m/z 376 (M+1 )~ . 

Analysis: Found C, 66.79: H. 5.60: N. 16.35: C 21 H ?1 N 5 CU requires C 67.15: H. 5.64: N, 16,65% 
2' Preparation 24 
4-Ethylpiperidme 

« '. , , . . ■ . ■ „ , , * 

1 |0116] Prepared by tollowing the procedure described in J. Med. Chem., 1 991 : 34(5). 1545. 

"so 

Preparation 25 ' ■ 

» 

4- Methoxypiperidine 

55 [0119] Prepared by following the procedure described in Chem. Soc. Perkin Trans. 2 : 1984 : 737. 
Preparation 26 
3-Azetidinol 

40 

[0120] Prepared by following the procedure described in J. Med. Chem... 1993 : 36(4) : 460. 
Preparation 27 

4& te/t-Butyl (1 ft5S)-3-encto-azabicyclo|3. 1 .Olhex-6-ylcarbamate 

[0121] Prepared by following the procedure described in European Patent no. 0413455. 
Preparation 28 

so 

5- |5'(4-fe/t-Butyloxycarbonylpiperazin'1-ylsulfonyl)-2-n-propoxyphenyl1-3-n-propvl-2-(pyridin-2-vl)methvl- 
2.6-dihydro-7H-pyrazolo[4.3-d1pyrimidin-7-one 

[01 22] Obtained from the title compound of preparation 1 5 and /ert-butyl 1 -piperazinecarboxylate using an analogous 
55 method to Example 1 (method B) below, as a white solid (60%). 

5(CDCI 3 ): 0.95 (3H : t), 1.15 (3H,t), 1.40 (9H,s), 1.70-1.80 (2H,m), 1.95-2.10 (2H,m) 5 2.95-3.10 (6H,m), 3.50 (4H,m), 
4.30 (2H,t), 5.70 (2H,s), 7.00-7.25 (3H,m) s 7.60 (1H : m), 7.80 (1H : d) : 8.60 (1H,d), 8.80 (1Ks), 10.60 (1Ks). 
LRMS: m/z 652 (M+1)-. 
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Analysis : Found C. 57.9l: H, 5.70; N. 16.70: C 2e H 33 N 7 0,S, 0.25CH.CL requires C. 5c 0v H. 5.77: N. 16.76% 
Preparation 29 

2.6-dihvdro-7H-pvrazolo|4.3<J]pyrimidin-7-one 

[01 23] Obtained Irom the title compound ol preparation 1 5 and /erf-butyl 2-aminoethylcarbamate, using an analoaous 
method to Example 1 <method.B) below, as a white solid (45%) 

5 (CDCk) : 0.95 (3H.1). 1.15 (3H,t). 1.40 I9H.6). 1.70-1.60 (2H.m). 1.95-2.05 (2H.m). 3.00 (2H.t). 3.15 (2H.m)' 3 25 
(2H : m). 4.20 (2Kt). 5.05 (lH.br s). 5.65 (1H.br s). 5.70 (2H,s). 7.10 (2H.m). 7.25 flH.m). 7 65 (1H m) 7 95 (1H m) 
8.60 (1H : d). S.60 (1Rs). 10.60 (1H.br s) 

LRMS: m/z 626 (M+1)- 

Preparation 30 

2-Ethoxypvridine-3-carboxvlic acid 

[0124] A solution ol potassium fert-butoxide (44. 9g. 0.40mol) in absoluie ethanol (300ml) was added slowly to e 
solution ol 2-chloionicotinic acid (30g. 0.l9mol) in etnanol (lOOml). and the reaction heatec in a sealed vessel at 1 70 C C 
lor 20 hours. The solvent was removed under reduced pressure,. the residue dissolved in water (200ml) and acidified 
to pH 3 with aqueous hydiochloiic acid. The aqueous solution was extracted with dtchloiomethane (4x200ml). the 
combined organic layers were dried over Na 2 SO„. tillered and concentrated under reduced pressure 10 afford the title 
compound as a white solid (27. 4g) 

6 (CDCU) : 1.53 (3Kt). 4.69 (2H,q). 7.13 (IH.m). E.37 (iH.d). 6,46 (IH.d) 
Preparation 31 

2-n-Propoxypyridine-3-carboxylic acid 1 ' 1 

< 

[0125] Obtained trom 2-chloronicotinic acid and 1-propanol. using an analogous method to preparation 30. as a 
brown solid (56%). 

6 (d 6 -DMSO): 0.95 (3H s t) ; 1 .60-1 .60 (2H.m) r 4.30 (2H,t). 7.00 (1 H.m). 6.05 (1 H.d). 6.30 (1 H.m) 12 65 (1 H br s) ' 
LRMS: m/z 182 (M+1) + . ' . 

Analysis : Found C : 59.09: H, 5.99: N : 7.71; C 9 H 11 N0 3 : 0.1 H 2 0 requires C : 59.07; H : 6.17; N, 7.65%. 

Preparation 32 

2-(2-Methoxvethoxv)pyridine-3-carboxvlic acid 

[0126] Obtained from 2-chloronicotinic acid and 2-methoxyethanoL using an analogous method to preparation 30 
as a brown solid (92%). 

5 (CDCI 3 ): 3.40 (3H t s), 3.60 (2H ! t) ! 4.70 (2H,t), 7.10 (IH.m), 6.35 (IH.m). 6.45 (IH.m) 
LRMS: m/z 196 (M+1) 4 

Preparation 33 

2-Ethoxvpyridine-3-carboxvlic acid ethyl ester 

[0127] A suspension ol the title compound of preparation 30 (1 6.4g : 96mmol) : and cesium carbonate (32g. 96mmol) 
in dimethylformamide (240ml) were stirred at room temperature for 2 hours. Ethyl iodide (7.85ml : 96mmol) was added 
and the reaction stirred for a further 24 hours. The solvent was removed under reduced pressure and the residue 
partitioned between aqueous sodium carbonate solution ( 1 00ml) and ethyl acetate (1 00ml). The layers were separated 
and the aqueous layer extracted with ethyl acetate (2x1 00ml). The combined organic phases were washed with brine 
(50ml), dried over Na 2 S0 4: filtered and concentrated under reduced pressure to afford the title compound as a pale 
yellow oil (I8.0g). 5 (CDCI 5 ) : 1.41 (6H,m) f 4.36, (2Kq) : 4.46 (2Kq) : 6.90 (IH.m), 8.12 (IH.d), 6.26 (1Kd). 
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Preparalion 34 

2-n-Pfopoxypvfidine-3-carboxyr>c acid ethyl ester 

£ |0128] Obtained Irom the title compound of preparation 31. using an analogous method to pi eparation 33. as a yellow 
oil (99%). 

5 (CDCU): 1.00 (3H.t) ; 1.30 (3Ht) : 1.70-1.60 (2H.m) : 4.20-4.35 (4H : m). 6.80 (IH.m). £.00 (lH.d) ; 6.20 (IH.d) 
LRMS: m/z 210 (M+1)-. 

io Preparation 35 

2-(2-Methoxye1hoxy)pyridine-3-carboxylic acid ethyl ester 

[0129] Obtained Irom the title compound ot preparation 32. using an analogous method to pieparation 33. as a light 
i* brown oil (96%) 

8 (CDCU): 1.35 (3H.1). 3.45 (3Hs): 3.75 (2H.1). 4.35 (2H.q) 4.55 (2H.t). 6.90 (IH.m). £.15 I IH.d), 6.25 HH 5 m) 
LRMS: m/z 226 (M+1)v 

Analysis : Found C. 56.36: H, 6.74: N. 6.04: C^H^NO* requires C. 56,66: H. 6.71: N. 6.22% 
20 Preparation 36 

2-Ethoxypyiidine-5-nitro-3-carboxyhc acid ethyl estei 

[0130] Ammonium nitrate (5.36g. 66mmol) was added portionwise to an ice-cooled solution ol the title compound ot 
^ pieparation 33 (4.66g : 22.3mmol) in trilluoroacetic anhydride (50ml) and the reaction stirred tor 16 hours at room 
temperature. The reaction mixture was carelully pouied'onto ice water (200ml) and the resulting suspension stirred 
lor 1 hour. The precipitate was filtered otl, washed with watei and dried under suction to afford the title compound 
(3.29g). • i 

5 (CDCI 3 ) : 1.41 (3H,t), 1.46 (3H ; t) : 4.4;i (2H : q). 4.62 (2H,q), 6.69 (1H,s), 9.16 (tH.s). 

30 

Preparation 37 • 

5-Nitro-2-n-propoxypyridine-3-carboxylic acid ethyl ester 

35 [01 31] Obtained Irom the title compound of preparation 34 : using an analogous method to preparation 36 ; as a cream 
solid (99%). 

5 (CDCI 3 ): 1.05 (3H,t), 1.20 (3H,t), 1.80-1.95 (2H ! m) J 4.40 (2H,q), 4.50 (2H,t) ! 8.90 (1H : s) : 9.15 (IH.s). 
Preparation 38 

40 

2-(2-Methoxyethoxy)pyridine-5-nitro-3-carboxylic acid ethyl esler 

[0132] Ammonium nitrate (10.57g, O.l3mol) was added portionwise to an ice-cooled solution of the title compound 
of preparation 35 (14.80g : 0.07mol) in trilluoroacetic anhydride (150ml) in a large 1 litre flask : equipped with an air 

45 condenser. The reaction mixture was stirred for 3 hours at room temperature, carefully poured into ice water (120g) 
and the resulting solution was extracted with dichloromethane (3x1 50ml). The combined organic layers were dried 
over MgS0 4: filtered and concentrated under reduced pressure. The resultant orange oil was dried under vacuum to 
give a solid which was triturated with diethyl ether and filtered to afford the title compound as a white solid. The filtrate 
was concentrated under reduced pressure and the residue purified by column chromatography on silica gel eluting 

50 with a gradient system of dichloromethane : methanol (99:1 to 97:3) to afford further title compound (11. 5g total). 

5 (CDCI3): 1 .40 (3H,t), 3.40 (3H : s) : 3.80 (2H ) t) 1 4.40 (2H,q), 4.70 (2H,t) 1 6.90 (1 H,s), 9. 1 5 (1 Ks). LRMS: m/z 271 (M+1 )* . 
Analysis : Found C, 48.78; H, 5.13; N, 10.29: C^H AA N 2 O e requires C : 48.89; H, 5.22; N, 10.37%. 

Preparation 39 

55 

5-Amino-2-ethoxvpvridine-3-carboxylic acid ethyl ester 

[01 33] A mixture of the title compound of preparation 36 (5.3g s 22mmol) and Raney nickel (2.50g) in ethanol (1 50ml) 
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was hydiogenatec lor 16 hours ai 3*5kPa (50psi) and 50 C C. tnen cooled and filtered. The filler pad was washed with 

ethanol (150ml) and the filtrate was concentrated under reduced oressure. The residue was triturated with dichlo- 

romethane. the resulting solid filtered and dried to aflord the title compound as a tan coloured solid (4 56g) 

S.fCDCU): 1.39 (6Km). 3.41 (2H.s). 4.35 f4H.m). 7.55 (1 Ks), 775 OH.s) 

LRMS : m/z 211 (M+1)-. s »■ 

Found: C, 57.12: H, 6.79; N. 12.95. C 10 H 14 N ? O : . requires C : 57.13: H. 6.71: N. 13.33%. 

Preparation 40 

5-|(Dimethvlamino)sulfonyl1-2-ethoxvovridine-3-carboxvlic acid ethyl ester 

|0134] A solution of the title compound ot preparation 39 (1.5c. 7 i4mmol) m acenc acid (30ml) and concentrated 
nydrochlpric acid (30ml) was cooled to -20^0 and sodium nitrite (740mc l0.7mmol) added. The reaction mixture was 
warmed to 0°C over 2 hours, then cooled back to -20°C. Sultur dioxide d/ml) was added followed by a suspension 
of^copper(ll) chloride (2.76g. 20./mmol) in water (3ml) and acetic acid (25ml). The reaction mixture was warmed to 
0°C. stirred tor 30 minutes, then warmed to room temperature and stirred tor 2 hours. The reaction mixture was poured 
onto ice (25g) and extracted with dtchloromethane (3x50ml). The combined organic layers were dried over MgSO d 
filtered, concentiated under reduced pressure and the residue was azeonoped with toluene. The resultant solid wa*s 
dissolved in ethanol (1 0ml). dimethylam.ne (5 i ml. 2e.54mmol) was added and the mixture stirred'at room temperature 
tor 16 nours. The solvent was removed under reduced pressuie and the residue dissolved in dichloromethane (2t)ml). 
washed with water (l0ml) : dried over MgSO,. filtered and concentrated under reduced pressure. The residue was 
purified by column chromatography on silica gel eluting with a gradient system of dichloromethane : methanol (100:0 
to 99:1 ) to.attor.d the title compound as a white solid (1.26g) 

5 (CDCU) : 1.35-1.60 (6H.m). 2.60 (6H : s). 4.40 (2Hq). 4.60 (2H.q). 6 40 dH s'). 6.70 (IH.s). 
LRMS : m/z 303 (M+1)~. , 

Found : C. 47.69: H. 5.99: N. 9.13. C 12 H 1£ N ? 0 £ .S requires C. 47.67: H. 6.00: N : 9.27%. 
Preparation 41 

• • ■ • , f „ 

5-f(Dimethvlamino)sulfonvl1-2-ethoxypyridine-S-carboxvlic acid 

[0135] Aqueous sodium hydroxide solution (15ml, IN) was added dropwise to a solution of the title compound of 
preparation 40 (1.25g ; 4.13mmol) in ethanol (15ml) and the taction stirred at room temperature for 2 hours. The 
solvent was removed under reduced pressure, the residue suspended in water (15ml) and acidified to pH 3 with hy- 
drochloric acid (6N). The resultant white suspension was extracted with ethyl acetate (3x30ml) : the combined organic 
layers washed with brine (100ml) : dried over MgS0 4; filtered and concentrated under reduced pressure to give a white 
solid (940mg). 

5 (CDCI 3 ) : 1.60 (3H,t), 2.80 (6Ks), 4.80 (2H : q) : 8.80 (2H : s) : 10.10-10.30 (1H.br s) 
LRMS : m/z 275(M+1)-. 

Found : C : 43.56; H : 5.09; N, 10.04. C 10 H 14 N 2 O 5 S requires C : 43.79; K 5.14: N : 10.21%. 
Preparation 42 

5-KDimethvlamino)sulfonvlV2-ethoxypvridine-3-carbonvl chloride 

[0136] Oxalyl chloride (0.59mL 6.7mmol) was added dropwise to a cooled solution of the title compound of prepa- 
ration 41 (920mg : 3.35mmol) in dichloromethane (15ml) followed by dimethylformamide (1 drop) and the resultant 
mixture stirred at room temperature for 18 hours. The solvent was removed under reduced pressure, azeotroped with 
toluene, then triturated with hexane and filtered to afford the title compound as a white solid (645mg) 
5 (CDCI 3 ) : 1 .50 (3H,t) : 2.80 (6H,s) : 4.60 (2H : q), 8.60 (1 H,s) : 8.75 (1 H.s). 
LRMS: m/z 291 (M+1) + . 

Found : C : 40.93; H : 4.33; N, 9.54. C^H^CIN^S requires C : 41.03: H : 4.48: N. 9.57%. 
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Preparation 43 

4-]5-| (N.N-Dimethylamino)sulfonyl1-2-ethoxy-pyMdin-3-vlcarboxamido}-^^ 



5-carboxamide 



[0137] A mixture of the title compound of pieparation 42 (200mg. 0.68mmol) and title compound of preparation 21 
(177mg. 0.66mmol) in pyridine (5ml) was stirred lor 16 hours at room lemperalure under an atmosphere of nitrogen. 
The solvent was removed under reduced piessure and the residue was purified by column chromatography on silica 
gel elutmg with a gradient system ot dichlorometnane : methanol (99:1 to 98:2) io afford the title compound as a white 
io solid (235rmg) 

5 (CDCU) : 0.60 (3H;t). 1.40 (2H.m). 1.55 (3Ht). 2.76 (6H,s); 2.80 (2H,t). 4'. 7 5 (2H.q). 5.20-5.30 (1H.br S). 5.40 (2H : 
s). 6.60-6.70 (1H.br s). 6.90 (IH.d). 7.20 (IH.m). 7.60 (IH.m). 8 55 MH.m).'B.60 (IH.s). 8.80 OH.s), 10.50 (1H,s) 
LRMS : rh/2 516 (M+1)-. 

Found : C. 49.46: H. 5.29: N. 17.16. C 23 H 29 N 7 0 £ S 0.7CH 2 Cl ? lequires C.'4?.50: H. 5.33: N, 17.05%. 
Preparation 44 

2-Ethoxypyridme-5-niuo-3-carboxylic acid 

20 [0138] Aqueous sodium hydroxide solution (4ml. 5N) was added dropwise to a solution of the title compound ot 
pieparation 36 (5.lg, 20mmol) in ethanol (100ml) and stirred at room temperature for 16 hours. The solvent was re- 
moved under reduced ptessuie. the lesidue suspended in water (50ml) and acidified to pH 3 with hydrochloiic acid 
(6N). This aqueous solution was extracted with elhyl acetate (3x100ml). tne .combined organic layers washed with 
brine (100ml). dried over Na ? S0 4 . tillered and evaporated under leduced oressuie io give a beige solid. The crude 

2t product was recrystallised from ethyl acetate : hexane to afford the title compound as beige crystals (3.32g). 

5 (CDCU) : 1.55 (3K1). 4.78 (2H,q) s 9.17 (IH.s). 9.23 (IH.s) 

Preparation 45 ' . . . . . » , t ■ 

' 50 5-Nitro-2-n-propoxypyndine-3-carboxylic acid 

[01G9] Aqueous sodium hydroxide solution (lOOmt: IN) was added dropwise to a solution of the tijle compound of 
preparation 37 (I2g, 47.8mmol) in ethanol (100ml) and stirred at room temperature for 2 hours. The solvent was re- 
moved under reduced pressure, the residue suspended in water (100ml) and acidilied to pH 4 with hydrochloric acid 
35 (6N). This aqueous solution was cooled to 0°C and a white precipitate lormed. After cooling tor 2 hours the solid was 
filtered and dried to afford the title compound as a white solid (7.6g). 

6 (CDCI 3 ) : 1.10 (3H,t) : 1.95 (2H,m) : 4.65 (2H,t) ! 9.15 (1H s s), 9.20 (1H,s). 

Preparation 46 

40 

2-(2-Methoxyethoxy)pyridine-5-nitro-3-carboxylic acid 

[0140] Aqueous sodium hydroxide solution (40ml : 1N) was added dropwise to a solution of the title compound of 

preparation 38 (4g, 14.6mmol) in dioxan (40ml) and stirred at room temperature for 2 hours. The solvent was removed 
45 under reduced pressure, the residue suspended in water (40ml) and acidified to pH 3 with hydrochloric acid (6N). The 

resultant white solid was extracted with dichlorometnane (3x50ml) ; the combined organic layers dried over MgS0 4! 

filtered and concentrated under reduced pressure to afford the title compound as a beige solid (2.61 g). 

5 (CDCI3) : 3.45 (3H,s) : 3.80 (2H,t), 4. B0 (2H,t) ! 9.15 (1H,s), 9.20 (1H s s). 

LRMS:m/z 243 (M+1)+. 
so Found : C, 44.11; H, 4.04; N, 11.46. C 9 H 10 N 2 O 6 requires C, 44.63; H, 4.16; N, 11.57%. 

Preparation 47 

4-(2-Ethoxy-5-nitro-pyridin-3'Vlcarboxamido)-3-n-propyl -2'(pyridin-2-vl)methyl-pyrazole-5-carboxamide 

[0141] Oxalyl chloride (2.73ml, 3lmmol) was added dropwise to a suspension of the title compound of preparation 
44 (3.31 g, 15.7mmol) in dichloromethane (50ml) lollowed by dimethylformamide (2 drops) and stirred at room temper- 
ature for 3 hours. The solvent was removed under reduced pressure and azeotroped with hexane to give a white solid. 
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A solution of the acid chloride in dichloiomeihane (20ml) was added dropwise to a suspension ot the title compound 
ol preparation 21 (4.06g : 15. /mmol) and triethylamine (4.37ml. 3l mmol) in dichloromethane (60ml) and stirred aJ room 
temperature lor 20 hours. The solvent was removed under reduced pressure and the residue- partitioned between 
aqueous sodium hydrogencarbonave solution (200ml) and dichloromethane (300ml) The lavers were separated, and 
the aqueous layer extracted with dichloromethane (2x300ml). The combined organic layers were washed with brine 
(300ml), dried over Na 2 S0 4: filtered and concentrated under reduced pressure to give a purple solid. The solid was 
triturated with diethyl ether and dried under suction to atlord the title compound as an off-white solid (6 26c) 
5 (CDCU) : 0.65 (3H,t), 1.45 (2H,m). 1.60 (3H.1). 2.90 (2H : t). 4.65 (2H : q). 5.30 (IKs). 5.50 (2H.s). 6 70 MH s) 6 95 
(IKd), 7.25 (1Km) : 7,65 (IRm). 6.60 (IKd). 9.15 (lH.s). 9.30 (lH.s). 10.60 (1H s) 
LRMS : m/2 454 (M+1)v 

Found: C 5 55.42: H : 5.05: N. 21.49. C 21 H 23 N 7 0 £ requites C. 55.62: H. 5.11: N : 21.62% 
Preparation 46 

4-<5-Nnro-2-n-propoxv-pyridin-3^ 

[0142] The title compound ol preparation 45 (500mc. 2.2immol). i -hydroxyDenzouiazole hydrate (299mc 
2.21 mmol). 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (424mg."2.2lmmol) and N-etnyldnsopro 
pylamine (Q.77ml : 4.42mmol) were added to a stirred solution of the title compound oi preparation 21 (573mc 
2.21 mmol) in dry dichloromethane (15ml) at 10°C. The reaction mixture was warmed to room temperature and stirred 
lor 16 hours. The resultant mixture was washed with water (10ml). aqueous hydrochloric acid C0.5N. lOml). and satu- 
rated aqueous sodium hydrogencarbonate (10ml). dried over MgSCV filtered and concentrated under reduced pres- 
sure. The residue was purified by column chromatography on silica gel elut.nc with a aradieni svstem of 
dichloromethane : methanol(99:rto 98:2) to afford the title compound.as a white solid (590mg) 
5 (CDCk) : 0.60 (3H : t). 1.00 (3H : t). 1.35-1.45 (2H.m). 1.95-2.05 (2H.m). 2.65 (2H : t). 4.70 (2H.t). 5.20-5.30 (1H.br s) 
5.45 (2Ks) : 6.60-6.75 (1H : br s) : 6.90 (lH : d) : 7.20 (iKm), 7.65 (1H : m). 6.60 (IH.m). 9.10 (1Ks) : 9.30 (1H : s). 10.45 
(IKs) 

LRMS : m/z 465 (M+1)v 

Found : C : 55.64; H . 5.33r N ! 20.66. C 22 H 2£ N 7 0 £ '0.1CH 2 CI 2 . requiies C. 55.76; H 6.37: N s 20.60%. ' - 

Preparation 49 

4-|2-(2-Methoxyethoxy)-5-nitro-pvnd.n-3^^ . 

[01 43] Obtained from the title compound of preparation 46 and the title compound of preparation 21 . using an anal- 
ogous method to preparation 48 : as a white solid (58%). 

5 (CDCI 3 ) : 1.10 (3H,t) s 2.9,0 (2H : q) : 3.40 (3H,s), 4.00 (2H,t), 4.90 (2H,t) s 5.20-5.35 (1 H.br s). 5.50 (2H s) 6 65-6 75 
(1H,br s), 6.90 (1H,d), 7.20 (1H f m), 7.70 (IH.t), 6.60 (1H,d), 9.15 (lH.s). 9.30 (1H.s) 10 50 (1H s) 
LRMS : m/z 470 (M+1) + . 

Found : C, 53.41: H, 4.90: N, 20.65. C 21 H 25 N 7 0 6 . requires C : 53.72; H, 4.94: N, 20.69%. 
Preparation 50 

4-[5-Amino-2-ethoxv-pyridin-3-vlcarbox a 

[0144] A stirred mixture of the title compound of preparation 47 (5g : nmmol) and Raney nickel (2.5g) in ethanol 
(150ml) was hydrogenated for 3 hours at 345kPa (50psi) and 50°C : and then a further 72 hours at room temperature. 
The resultant mixture was filtered through Arbocel and the filtrate concentrated under reduced pressure to give a pale 
yellow solid. The residue was purified by column chromatography on silica gel eluting with a gradient system of 
dichloromethane : methanol (99:1 to 95:5). The resultant solid was triturated with diethyl ether to afford the title com- 
pound as a beige solid (4.4g). 

5 (CDCIg) : 0.78 (3H,t), 1 .43 (2H,m), 1 .52 (3H,t), 2.62 (2H,t), 3.49 (2H,s), 4.59 (2H.q). 5.30 (1 H.s). 5 46 (2H s) 6 70 
(IKs), 6.93 (IKd), 7.22 (IKm), 7.65 (1Km), 7.78 (IKs), 7.94 (IKs), 8.58 (IKd). 10.53 (lH.s) 
Found : C : 59.42; H, 5.96; N : 22.98. C 21 H 25 N 7 0 3 requires C, 59.56: H. 5.95. N. 23.15%. 
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Preparation 5 1 

4-J5-Amino-2-n-propoxv-pvhdirtO-yfc 

s [0145] Obtained Uom the title compound ot preparation 46. usmgan analogous method to preparation 50. as a pale 
yellow solid (86%).' 

5 (CDCU) : 0.60 (3H ; t) : 1.00 (3H : t). 1.40-1.50 (2Km), 1.90-2.00 (2H : m). 2.60 (2H,t). 3.50 (2H : s). 4.45 (2H : t). 5.20-5.35 
(1H.br s W ) : 5.45 (2H : s) : 6.60-6.75 (1H.br s). 6.95 (1H : d). 7.20 (iH.m), 7.65 (1Hm) : 7.60 (IH.s), 7.90 (1H t s). 6.60 (1H 
d). 10.45 (1H : s). 

io Found : C. 57.97: H : 6.26; N. 21.16, C 22 H 27 N 7 O c . 0.3CH 2 CJ 2 requires C. 57.65: H. 6.0l: N. 21.16% 
Preparation 52 

4- }5-Amino-2-(2-methoxvethoxv)-pvridin-3-ylcarboxamidol-3-n-ptopyl-2-(2-pvridin-2-yl)methyl-pyrazole- 

5- carboxamide 

(0146] Obtained Uom the title compound ol preparation 49. using an analogous method to preparation 39. as a grey 
solid (100%). 

5 (CDCU) " 1.05 (3H.1), 2:60 (2H,q). 3 40 (3Ks). 3 40-3.60 (2H.br s). 3.90 (2H.t) 4.65 (2H.1). 5.30-5 40 (1H.br s). 5 50 
& (2Ks). 6.60-6.60 (1H.br s). 6.90 (IH.s). 7.20 (IH.m). 7.65 IIH.m). 7.60 (iH.s). 7.95 (IH.s). 6.60 (1H.d). 10.50 (1H : s) 
LRMS : m/2 440 (M-fl)". 

Found: C. 56.47: H. 5.62: N. 21.40. C 2l H 2£ N 7 0 d 0.4H ? O. Requires C. '56.47: H. 5.82' N. 21.95% 
Preparation 53 

25 

5-(5-Amino-2-ethoxvpyridin-3-yl)-3-n-propyl-2-ipyridin-2-Vl)methyl-2.6-dihydro-7H-pyrazolo|4.3-dlpyrimidin-7-onc 

[0147] Potassium terf-buloxide (2.32g. 20mmol)was added carelully to a suspension ot the -title compound ot prep- 
aration 50 (2.11 g : Smmol) and 4A molecular sieves in ethanol (50ml) and the reaction heated under reflux lor 16 hours 

30 The cooled mixture was filtered through ArboceL the filtrate concentrated under reduced pressure and the residue 
partitioned between aqueous hydrochloric acid (30ml : IN) and ethyl acetate .(30ml). The layers were separated, the 
aqueous layer extracted with ethyl acetate (2x30ml) : and the combined organic layers washed with brine (30ml), dr,ied 
over Na 2 S0 4 , filtered and concentrated under reduced pressure. The residual brown oil was purified by column chro- 
matography on silica gel eluting with a gradient system ol dichloromethane : methanol (100:0 to 96:4) to afford the title 

35 compound as a pale yellow solid (1 .22g). 

5 (CDCI3) : 0.95 (3H,t), 1.50 (3H,t) : 1.60 (2H ! m) : 2.95 (2H,t) : 3.60 (2H : s) : 4.50 (2H,q) ! 5.70 (2H : s) : 7.05 (1Kd), 7.20 

(1H,m) s 7.60 (IKm), 7.80 <1H,s), 8.15 (1Kd), 6.60 (1H s s) s 11.05 (1H,s). 

Found : C : 61.92; H, 5.69; N, 23.95. C 21 H 23 N 7 0 2 requires C : 62.21; H, 5.72: N, 24.18%. 

40 Preparation 54 

5-(5-Amino-2-n-propoxypyridin-3-yl) 3-n-propyl-2-(pyridin-2>yl)methyl-2.6-dihydrO'7H-pyrazolo[4 ; 3-d1pyrimidin'7-one 

[0148] Potassium /ert-butoxide (441 mg ; 3.9mmol) was added carelully to a suspension of the title compound of 
45 • preparation 51 (430mg : 0.98mmol) in 1-propanol (15ml) and the reaction heated under reflux for 18 hours. The solvent 
was removed under reduced pressure, the residue dissolved in water (l0ml) ; acidified to pH 5 with hydrochloric acid 
(2N) and extracted with dichloromethane (3x1 5ml). The combined organic layers were dried over MgS0 4: filtered and 
concentrated under reduced pressure. The residual brown oil was purified by column chromatography on silica gel 
eluting with a solvent system of dichloromethane : methanol (97:3) to afford the title compound as a yellow solid 
so (237mg). 

5 (CDCI3) : 0.95 (3Kt) : 1.10(3H l t) : 1.70-1.80 (2Hm), 1 .85-2.00 (2H ! m) ! 2.95 (2Kt) : 3.60 (1H 5 s) : 4.45 (2H s t), 5.65 (2H, 
s), 7.05 (1Kd) s 7.20-7.25 (1H,m), 7.60 (IH.t), 7.60 (1H 5 s), 8.20 (1H ; s), 8.60 (1Kd), 11.10 (1H,S). 
LRMS: m/z 420 (M+1) + . 

55 
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Preparation 55 



H5-Am»no-2-f2-methoxvel hoxy 

7 -one " 

[0149] Potassium rerf-butoxide f6.56o. 33mmol) was added carelully to a suspension of the title compound of prep- 
aration 52 (2.90g t 6.60mmol) in 2-methoxyethanoi (70ml), the mixture healed under reflux for 16 hours and then cooled 
The solvent wes removed undei reduced pressure and the residue purified by column chromatoaraphy on silica gel 
elutmg with a gradient system of dichloromethane : methanol (96:2 to 95:5) to afford thelitis compound as a white 
solid (2.20g) i 

8 (CDCU) : 1.30 (3H : t). 3.00 (2H : q). 3.55 (3H,s). 3.60 (2H.s). 3.60 (2H : 1). 4.60 (2H.I). 5.65 (2H s) 7 05 <1H d) 7 20 
(1H : m). /.60(lKm)' : 7.60 |1H s s). B.IO(IHs). 5.60 (IH.d). 11.15 ilH.s) • • " 

LRMS : m/z 422 (iVM )- 

Found : C. 59.10: H. 5.44: N. 22.65. C ?1 H 23 N 7 0 ? requires C. 59.09: H. 5.57: N. 22.97% 
Preparation 56 

pyrimidin-/-one ' — ; 1 

i 

10150] A soluiion of the inle compound ol preparation 55 (i.5g. 7i4mmol) in acenc acid (30ml) and concenlraied 
hyd.ochlonc acid (30ml) was cooled to -20°C and sodium nilrne !7i 4mg. I0.35mmol) added. The reaction mixture wa< 
warmed to 0°C over 2 hours, then cooled back to -20°C. Suttu. dioxide (20ml) was added followed by a suspension 
ot copper(ll) chlonde (2.09c, l5.52mmol) in water (3ml). The reaction mixlure was warmedtoO'C. stirred tor 30 minute^ 
then warmed to room temperature and stirred tor 2 hours Tne reaction mixture was poured onto ice (60g) and the 
resulting suspension extracted with dichloromethane (5x50ml) The combined oraanic layers were dried over MgSO. 
filtered and concentrated under reduced pressure. The residue was stirred in diethyl etner (50ml) and filtered to aflord 
the titje compound as a beige solid (2.2g). 

5 (CDCI S ) : 1.30 (3H,t). 3.10 f2H.q), 3.60 (3H,s), 3.90 (2H,t) 4.S5 (2H.t). 5.70 (2H.s). 7 10 (1H d) 7 20 (1H m) 7 65 
(1H,m), 6.60 (IH.s), 6.90 (1H,s), 9.25 (IH.s). 10.75 (iH.s). ' ' ,: 

Lf^MS: m/z 505 (M+1) 4 . . 
Found: C, 49\11; H, 4.13; N, 16.02 C 2l H 2l CIN 6 O £ S.0.6H 2 O requires C, 46.90: H. 4.34; N, 16.29%. ' ' " 

t 

Preparation 57 

4-Benzyl-tetfahydro-i ,4-thiazine 1 , 1 -dioxide 

[0151] Divinyl sulphone (0.6ml, lOmmol) was added to a solution ol benzylamine (1 ,09ml. lOmmol) in ethanol (4ml) 
and heated under reflux for 2 hours. The solvent was removed under reduced pressure, the residue dissolved in dichlo- 
romethane (30ml) and washed with saturated aqueous sodium hydrogencarbonate solution (1 5ml), dried over MgSO. 
f.ltered and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel 
elutmg with a grad.ent system of dichloromethane : melhanol (100:0 to 99:1) to aflord the title compound as a vellow 
oil (0.9g). v ' 

5 (CDCI 3 ) : 3.00 (4H,m), 3.05 (4H,m), 3.65 (2H.s). 7.25-7.40 (5H.m) 
LRMS: m/z 226 (M+1) + . 

Preparation 58 

Tetrahydro-l.4-thiazine 1.1 -dioxide acetate 

[0152] A stirred mixlure of the title compound of preparation 57 (250mg, 1 immol) and 10% palladium on charcoal 
(30mg) in acetic acd (5ml) was hydrogenated for 16 hours at 207kPa (30psi) and room temperature Water (5ml) was 
added and the mixlure filtered through Arbocel to remove the catalyst. The filtrate was concentrated under reduced 
pressure to give the title compound as a white solid (240mg) 
5 (CDCI3) : 1.85 (3H,s), 2.95 (4H.m), 3.05 (4H.m). 
LRMS : m/z 226 (M+1 ) + . 
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Preparation 59 

5-(2-Elhoxv-5H3-|(2.2.2Mrifluof6acetyl)em^ 
2.6-dihydro-7H-pvrazolo|4i3-d]pyrimidin-7-one 

5 

[01 53] A solution of the title compound ol'preparation 53 (61 3mg, 1 .51 mmol) in acetic acid (6.25m!) and concentrated 
hydrochloric acid (lOml) was cooled to -20°C and sodium nitrite (203mg. 3.03mmol) added. The reaction mixture was 
warmed to 0°C over 2 hours, then cooled back to -20 C C Sultur dioxide (llml) was added tollowed by a suspension oi 
copper(ll) chloride (606mg : 4.50mmol) in water (2ml) and acetic acid (5ml). The reaction mixture was warmed to 0°C 

to stirred lor 30 minutes, then warmed to room temperature and stirred tor 1 hour. The leaciion mixture was poured into 
ice water (95ml) and extracted with dichloiomethane (3x50ml). The combined organic layeis weie washed with brine 
(50ml). dried over Na ? S0 4 . tittered and concentrated under reduced pressure. Tne resultant oil was triturated with 
diethyl ether and filtered to give a white solid. This solio was dissolved in ethanol (40ml). and a solution ot AM3-aze- 
tidinyl)-/V-ethyl-2.2.2-trifluoroacetamide (260mc. i 42mmol: J. Med. Chenv 1993 : 36. 9. 606) in ethanol (5ml) was 

7 - c> added and stirred lor 16 hours at room temperature. Tne solvent was removed under reduced pressure and the residue 
suspended in saturated sodium hydrogencarbonate solution (20ml) and extracted with ethyl acetate (3x30ml). The 
combined organic layers were washed with brine (3x20ml). dried over MgS0 4 . tillered and concentrated under reduced 
pressure. The residue was purilied by column cnromatography on silica gel eluting with a giadient system ot 
dichloromethane : methanol (100:0 to 96:2). The resultant oil was suspended in diethyl ether and concentrated under 

20 reduced pressure (x3) to atlord the title compound as a white solid (450mg). 

b (CDCI 3 ) : 0.95 (3Ht). 1 .20 (3H : t) : 1 .50-1 .65 (5Hm). 1 .65-1 .60 (2H ; m). 3'.00 (2H : t). 3.45 (2H : t). 4.10 (3H : m). 4.80 (2H. 
q). 5.70 (2H : s). 7.10 (iKd). 7.20 flH.m). 7.60 (IH.m) 6.60 (IH.m). 6,75 (1H : s). 9.10 HH.s). 10.65 (lH.br s) 
LRMS : m/z 649 (M+1)- 

25 Preparation 60 

5-]5-|(1 /?.5S)-6-exo|(?erf-Butoxycarbonyl)amino1-3-azabicyclo[3.l.01hex-3-ylsultonyll-2-etnoxy'pyridin'3-yl)-3-n- 
propyl-2'(pyridin-2-vl)methyl-2.6-dihydro-7H-pyrazolo!4.3-dlpyrimidin-7'One - \ 

30 [0154] Obtained Irom the title compound oi preparation 53 and tert-butyl (1 R5R)-3-azabicyclo|3.1 .OJhex-e-ylcai- 
bamate (EP 41 3 455) : by an analogous method to preparation 59 : as a white solid (45%). 

5 (CDCl 3 ) : 0.95 (3H.1), 1.40 (9H : s) : 1.60 (3H : t) ; 1 .65-1 .80' (4H,m) ; 2.50 OH.s).. 3.00 (3H,t), 3.20 (2H ; d) ; 3.70 (2H,d) : 
4.50-4.65 (1H ; br s) : 4.75 (1H : q) : 5.70 (2H ; s) ; 7.10 (1H ; d) ; 7.20 (lH ; m) : 7.60 (1H : m) ; B.60 (lH ; m) : 6.65 (1H,s), 9.00 
(1H t s), 10.65 (1H.br s). 
3S LRMS : m/z 651 (M+1)+. 

Found: C, 57.61; H, 6.10; N, 16.64. C 31 H 3e N e 0 6 S 0.1C 6 H 14 requires C : 57.56: H : 6.02: N ; 17.00%. 

Synthesis ot the compounds ot Formulae IA and IB 

to Example 1 

5-|5-(N ; N-Dimethylaminosultonyl)-2-n-propoxyphenyl1-3-n-propyl-2-(pyridin-2-yl)methyl-2.6-dihydro-7H-pyrazolo 
f4.3-d1pyrimidin-7-one 

45 [0155] The title compound ot preparation 15 (250mg : 0.60mmol) was dissolved in chlorosultonic acid (2mL 30mmol) 
and thionyl chloride (0.50ml ; 6.90mmol) was added slowly. The resultant mixture was stirred at room temperature for 
18 hours. The reaction mixture was quenched by pouring onto ice and the white precipitate which formed was filtered 
and dried under vacuum. The resultant solid was suspended in ethanol (10ml) : dimethylamine (0.1 4mL 3.0mmol) added 
and the mixture was stirred at room temperature for 18 hours. The solvent was removed under reduced pressure, the 

50 residue dissolved in dichloromethane (30ml) and washed with saturated aqueous sodium hydrogencarbonate solution 
(15ml) s dried over MgS0 4: filtered and concentrated under reduced pressure. The residue was purified by column 
chromatography on silica gel eluting with a solvent system of dichloromethane: methanol (98:2) to afford the title 
compound as a white solid (209mg). 

5 (CDCI 3 ): 0.95 (3H,t) : 1 .20 (3H : t), 1 .75 (2H,q), 2.05 (2Kq).. 2.80 (6Ks) : 3.00 (2H,t) 1 4.25 (2Ht), 5.70 (2H s s) ! 7.10(1 H : 
55 d) : 7.35-7.15 (2H : m) ! 7.60 (1H : m), 7.85 (1H,m) : 8.60 (lH ; d) : 8.80 (1H,s) : 10.60 (1H : br s). 
LRMS: m/z 511 (M+1)+. 

Analysis : Found C, 57.57; H } 5.83; N, 15.99; C 26 H 30 N 6 O 4 S. 0.15CH 2 CI 2 . requires C : 57.72; H, 5.84: N : 16.06%. 
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Examples 2 10 r t 

[0156] The compounds oi the following tabulated examples ol the general formula 



OR 3 HN^^y 






N 










R 2 



were prepared by the method ol example 1 (method A) using the corresponding pyrazolo|4 : 3-d]pyrimidin-7-one and 
the appiopnate amine. Alternatively, the compounds weie prepared using the method ol example 1. except that 1.2 
equivalents ot the appropriate amine and 2 equivalents of triethyiamme were used imetnod B). 



Example 

....N'P: 


R 3 




NR I2 R 13 


M ci hod 


Data, 


2 


Propyl 


Propyl 


NH ^ V CH 3 


A 1 


5'(CDC1 3 ): 0.95 (3H,t), 1.15 
(3H.t). 1.65-1.80 (2H,m),' . 
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1.95-2.10 (2H,m), 3.00 ■ 














"(2H,t), 3.20 (2H,q). 3.30 
(3H,S), 3.45 (2H,m), 4:20 
(2H,l), 4.90 (IH.t). 5.70 




i 


i 




i 




(2H„s), 7,05 (lH,d), 7.15 
(lH,d), 7.25 (lH,m), 7.60 
(lH.m). 7.95 (IH.m), 8.60 


u 












(IH.d), 8.85 (lH.s), 10.60 . 
(IH.br s). LRMS:m/z541 
(M+l)-. 


20 
21 












Analysis : Found C, 57.29; 
H. 5.98; N, 15.29: 
C ?( ,H 3: N 6 0 5 S. 0.1CH : CI : . 
requires C, 57.19; H, 5.74; 
N, 15.33%. , 


'so 


■ 3 

\ 


Propyl 


Propyl 


0 


A' 


5(CDC1,): 0.95 (3H,t), 1.15 
(3H,I), 1.75 (2H,m). 2.05. 
<2H,m). 2.98 (2H,t), 3.00- 


35 












3.10 (4H,m), 3.70-3.80 
(4H,m),4.25 (2H,t), 5.70 
(2H,s), 7.05 (lH,d), 7.10- 


40 












7.30 (2H,m), 7.60 (lH.m), 
7.85 (lH,m), 8.60 (IH.d), 
8.80 (lH,s), 10.60 (lH.br s). 


45 1 












LRMS: m/z 553 (M + l) 4 . 
Analysis . round v., j/./y, 
H, 5.75; N, 14.89; 


SO 












C 2 - ! H32N t ,0}S. requires C, 
58.68; H, 5.84; N, 15.20%. 



55 
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huiyl 


Eihvl 


0 


B 


8(CDC) 3 ): 0.85 (3H.t). 














• 1.00-1.20 (IH,m). 1.20-1.40 
(7H.m), 1.60 (3H.m), 1.70 
(2H.m). 2.30 (2H,i), 3.00 


10 










i 


(2H.q). 3.80 (2H.m) ? 4.40 
(2H,q). 5.70 (2H,s). 7.05 
(lH.d), 7.15 (lH.d). 7.20 


IS 












(lH,m). 7.60 (IH.m), 7.80 
(IH.m). 8.60 (IH.d), 8.80 
(IH.s), 10.65 (lH.br s). 


20 

2b 




• 








LRMS: mlz 551 (M+ 1)". 
Analysis : Found C, 60.37: 
H. 6.29; N, 14.83; 
C :f H, 4 N ( ,0,S. o.35H,0. 
requires C. 60.38; H. 6.28; 
N, 15.09%. 


SO 


5 


Propyl 


Ethyl • 


8 


B 


•6(CDC1 3 ): 0.95 (3H,t). 1.30 
(3H,m), 1.80(4H,m),'2.00 














(2H,m), 3.00 (2H,q), 3.20 


SS 










(4H.m), 3.90 (4H,s), 4.20 
(2H,I), 5.70 (2H,s), 7.10 
(lH,d), 7.15 (lH,d), 7.20 


40 












(lH,m), 7.60 (IH.m), 7.80 
(IH.m), 8.60 (lH,d), 8.80 
(lH.s), 10.60 (lH.s). 


45 












LRMS: m/z595(M + l) + . 
Analysis : Found C, 57.28; 

n, IN, ] J. 51 ; 


SO 
cc 












C ;9 H 34 N 6 0 6 S. 0.25CH : CI 2 . 
requires C, 57.04; H, 5.65; 
N, 13.64%. ! 
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6 


Propyl 


Ethyl 

* 


0 .CH 3 


B 


5(CDC1 3 ): 0.95 (3H,t). 1.30 
(3H,t), 1.65-1.80 (2H.ni). 












1.80-2.00 (2H,m). 2.00-2.10 










(2H,m), 3.00-3.10 (4H,m), 
3.15-3.30 (6H,m), 4.20 
(2H,t), 5.70 (2H.s). 7.10 
(IH.d). 7. 15 (IH.d). 7.20 
<lH,m), 7.60(1 H.m), 7.80 
(IH.m). 8.60 (IH.d), 8.80 
UH,s). 10.60 (lH.s). 
LRMS: m/z 567 (M+ 1)\ 
Analysis : Found C, 58.60; 
H, 6.06: N, 14.47; 
C: f H 3 .N 6 0 ( ,S. 0.35H-O 
requires C. 58.69; H. 6.10; 
N, 14.67%. 


7 


Propyl 


Propyl 

i *■ 


H 5 C 

N — \ 

■ Q. . 


A 


6 (CDCK): 0.95 (3H.r), 1.15 
(3H,t), 1.70-1.80 (2H,m), 
1.90 (2H,m), 2.00 (2H,m), j 
2.35 (3H,s), 2.60-2.70 
(4H,m), 3.00 (2H,t), 3.40- 
3.50 (4H,m), 4.20 (2H,t), | 
5.70 (2H,s), 7.05 (1H,d), 
7.15 (IH.d), 7.20(lH,m). 
7.60 (lH.m), 7.85 (lH,m), 
8.60 (lH,d), 8.80 (lH.s), 
10.65 (lH,br s). 
LRMS: m/z580(M+l)*. 
Analysis : Found C, 58.41; 
H, 6.52; N, 15.54; 

c^iws. 

0.2CH 2 Clj.0.65CH 3 OH. 
requires C, 58.06; H, 6.53 
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N. 15.88% 


8 

I 


Propyl 


Propyl 


OH 

1 N 


B 


8(CDCI 3 ): 0.95 (3H,t). 1.15 
(3H,t). 1.75 (2H,m), 2.00 
(2H.ni), 2.70 (lH.m), 3.00' 
(2H,m). 3.70(2H.m).4.I0 
(2H.rh), 4.20 (2H.m). 4.50 
(IH.s). 5.70 (2H,s). 7.10 
(lH,d), 7.20 (lH.d), 7.25 
(lH.m), 7.65 (lH,m), 7.90 
(lH.m). 8.60 (]H,d), 8.80 
(IH.s). 10.80 (IH;s). 
LRMS: m/z539(M+l)\ 
Analysis : Found C. 57.75; 
H, 5.68; N, 15.52: 
Q6H3oN 6 0,.S. requires C, 
57.98; H. 5.61- N. 15.60%. 


.,.,,..9 


Propyl 


Propyl 


NH 

N i 


A 


8 (CDCI3): 0.95 (3H,m), 
1.15 (3H,m), 1.65-1.80 


* \ 










,(2H,m), 1,95-2.10 (2H,m)/ 
3.00 <2H,i),4.20 <2H,i), 
4.30 (2H.d), 5.70 (2H,s), 
5.90 (1H.0, 7.00-7.30 
(5H,m), 7.50-7.70 (2H,m), 
7.90 (IH,m), 8.20(1 H,d). 
?.60(lH,d), 8.90 (IH.s). 
10.60 (IH.s). 
LRMS: m/z574 (M + l)\ 
Analysis : Found C. 58.46; 
H 5 29- N 16 OR- 
C^H 31 N 7 0 4 S. 0.5CH 2 C1 3 . 
requires C, 58.85; H, 5.36; 
N. 16.56%. 
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10 


Propyl 


Propyl 


Kl LJ 

NH 

1 


A 


5iCDCl 3 ): 0.95 (2H,t), 1.15 
(3„H,t). 1.25 (3H,l), 1.30- 










0 , 




1.45 (2H.m). 1.65-1.80 












(2H,m), 1.80-1.90 (2H,m), 










1 




2.00-2. 10 (2H;m), 2.80-2.95 


10 




i 






t 


(2H,t). 3.00 (2H,i), 3.40 
(iH,m), 3. '90-4. 05 (2H,m), 
4.10 (2H,m), 4.25 (2H,m), 


U 










: 

i 


4.60 (lH.d). 5.70 (2H.s). 
7.10 (2H,m). 7.20 (lH.m). 
7.60 (lH,m), 7.95 (lH.d), . 


20 












8.60 (lH.d), 8.90 (lH.s), 

10.65 (IH.s). 

LRMS: nvz 638 (M + l)\ 


21 












Analysis : Found C. 57.91; 
H, 6.26; N, 14.76; 
C„H 39 N-0 6 S. 0.4H ; O. 


SO 










t 


6.03CH,Clj. requires C ; 
57.56; H, 6.20; N, 15.14%. . 




1] 


Propyl 


Propyl 




A 


— . , 

5 (CDC1 3 ): 0.95 (3H.t), 1.15 


35 








y. 




(3H,t), 140 (9H,s). 1.60 










I Y 

1 o 




(2H,m), 1.75 (2H,m), 2.00 












(2H,m), 2.50 (IH.s), 3.00 


40 












(2H,m), 3.20 (2H,m), 3.65 
(2H,m), 4.20 (2H,m)4.60 
(lH,br s), 5.70 (2H,m), 7.05 


4S 












(lH,m), 7.15 (lH.m), 7.20 
(lH.m), 7.60 (lH.m), 7.85 

(lH.m), 8.60 (lH,d). 8.80 

( i vx c \ in ^n ( i u c \ 
Vln,S), iU.OU ( irl,SJ. 


SO 












LRMS: m/z 664 (M + l) 4 . 
Analysis : Found C, 58.43; 
H,6.23; N, 14.11; 


55 
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C,,H o N 7 0 6 S. 0.2H ? O. 
O.6CH3OH. requires C, 
57.96; H, 6.68; N. 14.51%. 



Example 12 

3-Ethyf-5-J5-|(3-ethylamino)-l-et^ 
pyrazolo|4 ? 3-d]pvrimidin-7-one 

|0157] The title compound ol preparation 16 (0.5g. l.26mmol) was added to a cooled mixture ol chlorosultonic acid 
(1 ml : 1 5mmol) and thonyl chloride (0. 1 5ml. 2mmol) and the reaction stirred for 4 hours, waimmq to room temperature 
The reaction mixture was quenched Dy pouring onto ice and tne white precipitate which tormed was filtered and dried 
The resultant solid was dissolved in a mixture of acetone (15ml) : water (10ml). a solution ot N-ethy!ethylened,am.ne 
(2ml : i9mmol) in acetone (5ml)' was added dropwise over 15 minutes, and the reaction mixtuie was stirred at room 
temperature tor 45 minutes. The acetone was removed under reduced pressure and the aoueous residue was parti- 
tioned between dichloromethane (60ml) and aoueous sodium hydroxide (IN. 30ml) The layers were separated and 
the aqueous layer was neutralised by the addition ot solid carbon dioxide. The aqueous layer was then extracted with 
dichloromethane (3x60ml). the combined oigan.c layers were dried over Na ? SO d . filtered and concentrated under 
reduced pressure. The residue was purified by column chromatography on silica gel elutmo with a Gradient system ol 
dichloromethane : methanol": 0.66 ammonia (95:5:1 to 85:15:1) to afford the title compound as a white solid (200mg) 
5 (CDCk) : 1.00 <3Hm). 1.15 (3H.m). 1 .30 (3H.m). 1 95-2.10 (2H.m). 2.55 (2H.q). 2.75 <2Km). 3 00-3 10 (4H m) 4 2* 
(2H : t) : 4.20 (2Kt). 5.70 (2H.s). 7.05-7.20 (2H,m). 7.20 (IKm). 7.60 (1H ; m). 7.95 (IH.m). 6.60 (IH.m) 6 90 (1H s) 
10.60 (IHs) : 
LRMS: m/z 540 (M+l)~. 

• • • t 

Example 13 , ■ t 

pyrimidin-7-one ( 

[01 58] The title compound of preparation 1 6 (2.0g, 5. 1 3mmol) was added slowly to chlorosultonic acid {6ml. 90mmol) 
at 0°C and stirred for 16 hours : warming to room temperature. The reaction mixture was quenched by pouring onto 
ice (40g) and the resultant solution was basif ied to pH 9.0 by the addition of aqueous sodium hydroxide (5N). maintaining 
the temperature at 0°C. A solution of diethylamine (1.5g : 20.5mmol) in acetone (10ml) was added and the reaction 
mixture stirred for 1 6 hours at room temperature. Water (10ml) was added and the white precipitate was filtered, washed 
with acetone : water (1:1) and dried under vacuum at 50°C to afford the title compound as a white solid (1 6g) 
5 (CDCk) : 1.00-1.20 (9H,m) : 1.30 (3H.t), 2.00 (2H,m) : 3.00 (2H,q) i 3.20-3.35 (4H.m). 4.20 (2H.t) 5 70 (2H s) 7 10 
(2H s t), 7.20 (IHm), 7.60 (1H,m) s 7.90 (IH.m), 8.60 (iH.d), 8.85 (1H 5 s) : 10.60 (iH s s). 

Example 14 

5-[5-(3-N.N-Dimethvlaminoazetidin-l-vls ulfonvn-2-n-propoxvphenvlf-3-n-propvl-2-(pyridin-2-vnmethvl-2 6-dihvdro- 
7H-pyrazolo[4 ; 3>d1pyrimidin-7-one 

[0159] 10% Palladium on charcoal (560mg) was added to a solution of rV-(1-benzhydryl-3-azetidinyl)-A/,/V-dimethyl- 
amine (2.95g : n mmol) in methanol (65ml) under an atmosphere of nitrogen and stirred at room temperature. Ammo- 
nium formate (3.07g : 48.7mmol) was added and the reaction stirred under reflux for 5 hours. After cooling the mixture 
was filtered through a pad of Arbocel and washed with methanol. The solvent was removed from the filtrate under 
reduced pressure to give the crude solid A/-(3-azetidinyl)- A/,/V-dimethylamine (1 .76g). The title compound of preparation 
15 (0.82g, 1 .62mmol) was dissolved in chlorosultonic acid (2ml : 30mmol) and thionyl chloride (0.50ml. 6.90mmol) was 
added slowly. The resultant mixlure was stirred at room temperature for 1 6 hours. The reaction mixture was quenched 
by pouring onto ice and the white precipitate which formed was filtered and dried under vacuum. The resultant solid 
was suspended in ethanol (5ml), the previously prepared /V-(3-azelidinyl)-A/,/V-dimethylamine (l.76g) added and the 
mixture was stirred at room temperature for 18 hours. The solvent was removed under reduced pressure and the 
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residue purilied by column chromatography on silica gel elutmg with a gradient system of dichloromethane : methanol 
(99:1 to 97:3) to altord the title compound as a white solid, (364mg; 

8 (CDCU): 0.95 (3H : t). 1.20 (3H : t). 1.65-1.60 (2H : m). 2.00-2.15.(6H.mV 3.00 (2H,m). 3.10 (1H ; m) : 3.60 (2Km) : 3.90 
(2H.m) 4.30 (2H : m). 5.70 (2H : s). 7 10 (IH.d). 7.20-7.30 (2H.m). 7.65 (1H.^). 7.90 (1H : m). 6,60 (1H,d) : £.65 (1Ks) : 
* 10.65 (IH.s) 

LRMS: m/z 566 (M+l)v 

Analysis : Found C ; 56.09: H, 6.23: N. 16.55: C 2£ H 35 N 7 O^S 0.75H?O reouires C. 56.07: H. 6.35: N ; 16.93%. 

Example 15 ' i 

5 1 |2 1 Ethoxjq3^^ 
pynmidin-7-one 

|0160] The title compound o1 preparation 23 (240mg. 0.63mmol) was- added slowly to chlorosullonic acid (1ml. 

7' l5mmol) and the reaction stirred tor 16 hours at room temperature. The reaction mixture was quenched by pouring 
onto ice and a white precipitate was iormed The resultant mixture was neutralised by the addition ot aqueous sodium 
hydroxide solution (5N) while the temperature was maintained at 0°C Tne white precipitate was filtered off. washed 
with water, then diethyl ether and was dried under vacuum. 2-Armnopyrazine ("26mg : i.32mrnol) was added to a 
suspension ot sodium hydride (40mg. 60% dispersion in mineral oil l.32mmo!) in tetrahydroluran (3ml) under an 

20 atmospheie ot nitrogen at room temperature and stirred tor 1 hour The white solid previously obtained was added 
portionwise to this mixture over 2 minutes and stirred for 72 hours at room temperature. The reaction mixture was 
diluted with ethyl acetate (20ml) and water (20ml). the layers were separated and the aqueous layer acidified with 
hydrochloric acid (IN. 10ml) and then extracted with ethyl acetate (40ml x 2), The latter oiganic phases were dried 
over MgSO^. filtered and concentrated under reduced pressure The resioue was purified by column chromatography 

2f on silica gel elutmg with a gradient system of dichloromethane : methanol ( 100:0 to 95:5) to afford the title compound 
as a white solid (30mg). 

8 (CDCk): 1.25 (3H : m) : 1.60 (3Ht), 3.00 (2H ; m). 4.30 (2Km). 5.70 (2H.s). 7.10 (2H : m) : 7.20 (1H,m) ; 7.60 (1H : m) : 
6.00.(OH;d) : 6.20 <lH,s), 6.25 (lH,s), 6.60 (1 H.s).. 6,70-(1H : s). 6.90 HKsJj 10.65.(1 H.s) . < 

■ LRMS: m/z 533 (M+1)-. , 

"so 

Example 16 ^ ' ■ " ■ 

i 

5H5'[(3-Amino)'1-ethvlaminosulfonvl1'2-n-propoxvphenvl}-3-n-propvl-2-(pvridin-2-vl)methyl-2.6-dihvdrO'7H-pvrazolo 
[4.3-d1pyrimidin-7-one dihydrochloride 

35 

[0161] The title compound of preparation 29 (380mg ! 0.60mmol) was dissolved in dichloromethane (5ml) and satu- 
rated with hydrogen chloride gas whilst stirring at room temperature. Stirring continued for a further 2 hours then the 
solvent was removed under reduced pressure. The residue was azeotroped with dichloromethane and dried under 
vacuum to afford the title compound as a white solid (320mg). 
40 8 (d 6 -DMSO): 0.80-1.00 (6H,m), 1.55-1.80 (4H,m) : 2.80-3.00 (6H,m), 4.10 (2H,t) s 5.70 (2H,s), 7.20-7.50 (3H.m) } 
7.85-7.95 (2H,m), 7.95-8.10 (4H,m) i 8.60 (IH.d), 11.80 (1H.br s). 
LRMS: m/z 526 (M+1) 4 . 

Analysis : Found C, 46.05; H, 5.66; N, 14.89; C 25 H 3l N 7 0 4 S 2HCI 3H 2 0 requires C, 46.01; H, 6.02; N, 15.02%. 
45 Example 17 

5-[5-(4-Oxo-piperidin-1-ylsulfonyl)-2-n-propoxyphenyll-3-n-propyl-2-(pyridin-2-yl)methyl-2 ; 6-dihydro-7H-pyrazolo 
[4 ; 3-d]pyrimidin-7-one 

so [0162] The title compound of example 5 (440mg.. 0.74mmol) was dissolved in tetrahydrofuran (5ml), hydrochloric 
acid (2N : 2.5ml) was added dropwise, and the reaction stirred at room temperature for 1 .5 hours, and warmed at 50°C 
for a further 18 hours. The mixture was concentrated under reduced pressure and water (20ml) was added to the 
residue. The resultant solution was neutralised by the addition of solid sodium hydrogencarbonate. The aqueous so- 
lution was extracted with ethyl acetate (40ml), the organic layer was washed with brine (20ml) and evaporated under 

ss reduced pressure. The residue was dissolved in dichloromethane and dried over MgS0 4: filtered and evaporated under 
reduced pressure to afford the title compound as a white solid, (358mg). 

5 (CDCI 3 ) : 1.15 (3H,t), 1.30 (3H,t), 2.00 (2H,m) ) 2.55 (4H,m), 3.00 (2H,q) l 3.45 (4Hm), 4.25 (2H,t), 5.70 (2H,s), 7.10 
(1H,d), 7.20 (1H,d), 7.25 (1H,m) ; 7.60 (1H,m), 7.85 (1H,m), 8.60 (1H,d), 6.80 (1H,s), 10.60 (1H,s). 
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LRMS: m/2 551 (M+1)-. 

Analysis : Found C. 57.96: K 5.44: (vj : 14.60: C 27 H 30 N 6 OcS 0.6H 3 O requires C. 57.76: K 5.60: N. 14.97% 
Example 16 * 

5-|5-[(lR5S)-6-enofo- Amino- 3>azabicvcM3J.01hex-3-vlsultonvll-2-n-piopoxvphenvl}-3-n-propyl-2-(pvfidin-2-vl) 
methvl-2.6-dihvdro-7H-pyra2olo[4.3-dlpvrimidin>7-one 

[0163] The title compound ot example 11 (320mg. 0.46mmol) was dissolved in dichloromethane (10ml) and cooled 
to 0°C. Tritluoroacetic acid (2ml) was added dropwise and the reaction mixture was stirred tor 3 hours. The soiveni 
was removed under reduced pressure and the residue was azeotroped with toluene, then dichloromethane. The residue 
was purified by column chromatography on silica gel eluiing witn a solvent system ot dichloromethane : methanol 
0.6c ammonia (95:5:1) 10 aflord the title compound as a while solid (I70mo) 

5 (CDCI 3 ): 0.95 (3H : t). 1.15 (3H s t), 1.45 f2Ks). 1.50 (2H.br s). 1.75 (2H.m). 2.00 (2H.m). 2 35 (LH s) 2 95 (2H t) 3 10 
(2Kd). 3.60 (2H,d), 4.20 (2H.t). 5.70 (2H,s), 7.05 (IKd). 7.15 (iH.d). 7.25 OH.rn). 7.60 MH.m). 7 35 (1H m) B60(1H 
d). 6.80(1 H : s) : 10.60 (1H.br s). 
LRMS: m/z 564 (M+1)-. 

Analysis : Found C. 57.91: H, 5.70: N. 16.70; C 2e H 53 N 7 0,S 0.25CH 2 CI ? requires C. 56.01: H. 5.77: N. 16.76%. 
Example 19 

5-|5-(NN-Pimethylaminosul1onvl^ 
|4.3-d]pyrimidin-/-one 

[0164] Potassium /erf-butoxide n02mg. 0.9immol) was added to a suspension ot the title compound of preparation 
43 (235mg. 0.46mmol) in ethanol (15ml) and the reaction mixture heated in e sealed vessel at 100°C and stirred tor 
16 hours. On cooling, the solvent was removed under reduced pressure and the residue was suspended in water 
(10ml) and extracted with dichloromethane (2xi0ml). The combined organic layers were dried over MaS0 4 . tillered 
and concentrated under reduced pressure. The residue was p«Jrif.ed by column chfomatoaraphy on silica oel elutiho 
with a gradiem system of dichloromethane : methanol (99:1 to 96:2) to atlord the title compound as a brown loam 
(70mg). 

8 (CDCI 2 ):'0.95 (3H : t) ; 1.60 (3H : t) : 1.70-1.65 (2H : rh) : 2.60 (6Ks) : 3.00 (2H.t). 4.80 (2Kq). 5 70 (2H s) 7 10 (1H d) 
7.20-7.30 (1H : m) : 7.60 (1H : m) : 6.60 (1H !m ) : 6.70 (IKd). 9.05.(1 H.s). 10.65 (H s) 
LRMS: m/z 496 (M+1 ) + . 

Analysis : Found C, 55.30; H : 5.51; N, 16.67: C 23 H 27 N 7 0 4 S. 0.4CH.OH. requires C, 55.07; H, 5.65; N, 19.21%. 
Example 20 

5-(5-r(3-N.N-Dimethylamino)-l-ethvte ^^ 
2.6-dihydro-7H-pvrazolo[4.3-d1pyrimidin-7-one 

[0165] A solution ol the title compound of preparation 54 (130mg : 0.3mmol) in acetic acid (5ml) and concentrated 
hydrochloric acid (5ml) was cooled to -20°C and sodium nitrite (42.8mg, 0.62mmol) added. The reaction mixture was 
warmed to 0°C over 2 hours, then cooled back to -20°C. Sulfur dioxide (3ml) was added followed by a suspension of 
copper(ll) chloride (125mg : 0.93mmol) in water (1 ml) and acetic acid (2ml). The reaction mixture was warmed to 0°C. 
stirred for 30 minutes, then warmed to room temperature and stirred for 2 hours. The reaction mixture was poured onto 
ice (lOg) and extracted with dichloromethane (3x20ml). The combined organic layers were dried over MgS0 4 . filtered, 
concentrated under reduced pressure and the residue was azeotroped with toluene. The resultant green solid was 
dissolved in ethanol (5ml) : N : N-dimethylethylenediamine (0.068ml, 0.62mmol) was added and the reaction stirred at 
room temperature for 18 hours. The solvent was removed under. reduced pressure and the residue purified by column 
chromatography on silica gel eluting with a gradient system of dichloromethane : methanol (97:3 to 95:5). This product 
was suspended in pentane and filtered to afford the title compound as a yellow solid (90mg). 

5 (d 6 -DMSO): 0.85 (3H : t) : 0.95 (3H,t) s 1.60-1.60 (4H,m) f 2.05 (6H.s). 2.30 (2H.t), 2.90 (4H.m) 4 20 (2H t) 5 70 (2H 
6), 7.20 (IKd), 7.30 (1H s m) : 7.80 (1Km), 8.30 (1Kd), 8.50 (1H.d). 8.65 (1H.s). 11 80 (1H br s) 
LRMS: m/z 555 (M+1 )+. 

Analysis : Found C, 53.73: H, 6.09: N s 18.58; C^H^N^S 0.5CH 2 CI 2 requires C s 53.30; H, 5.91; N, 18.77%. 
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Example 2i 

3-Elhyl-5HI5-(3-ethylaminoH-eihvte 
2.6-dihydro-7H-pvrazolo|4t3-dlpyrimidin-7-one 

[0166] A solution of the title compound oi preparation 56 (150mg. 0.30mmol) in dichloromethane (10ml) was added 
over 1 hour, to a solution of N-ethylethylenediamine (125uJ : 1.20mmol) and trielhylamme ( 1 66(jL 1.20mmol) in dichlo- 
romethane (10ml) and stirred at room temperature tor a lurther hour. The reaction mixture was washed with watei 
(l0ml) : dried over MgS0 4 , liltered and concentrateo under reduced pressure. The residue was puntied by column 
io chromatography on silica gel elutmg with a solvent system of dichloromethane : methanol : 0.66 ammonia (97:3:0.3) 
to attord the title compound as a white solid (40mg) 

h (CDCk): 1 .00 (3H.1), 1 30 (3H ; t). 2.50 (2H.m). 2 70 (2Kt). 3 00 (4H.m)' 3.60 (3H.s). 3 65 (2H,1) 4.50 (2H.1). 5 70 
(2Ks). 7.10 (IKd). 7.20 (1H : m). 7.60 (IH.m). £.60 ( IKd). 5,70 (IKd). "9.05 (iKs) 
LRMS: m/z 557 (M+1)-. 

u- Analysis : Found C. 53.60: H. 5.76; N. 19.64: C 2E H 32 N £ 0 £ S requires C. 53.94: H. 5.79: N. 20.13% 
Example 22 

20 pyrazolof4.3-dlpyrimidin-7-one 

[0167] Obtained from the title compound ot preparation 56 and 4-ethylpiperidine using an analogous method to 
example 21. as a white solid (20%) 

b (CDCI 5 ): 0.B5 (3H t t). 1.10 (IH.m). 1.20-1.40 (7H.m). 1.60 (2H.m). 2.35 (2H.t). 3.00-3.10 (2H.m). 3.60 (3H.s) 
x 3.60-3.90 (4H 5 m) ! 4.60 (2H ! m) ; 5.70 (2Ks). 7.10 (iH.d). 7.20 (IH.m). 7.60 (1Km) : 5,75 (IH.m), 6.60 (IKs). 9.00 (1 H 
s), 10.B5 (1H,s) 
LRMS: m/z 562 (M+1) 4 . 

Example 23 

30 

3-Ethvl-5-|2-(2-methoxvmethyn-5-(tetrahydro-l.4-thiazine 1.1 -dioxide sultonyl)pvridin-3-vl1-2-(pvridin-2-vl)melhvl- 
2.6-dihvdro-7H-pvrazolo|4.3-dlpyrimidrn-7-one ( 

[0168] Obtained from the title compound ot preparation 56 and the title compound oi preparation 56 using an anal- 
3S ogous method to example 21 , as a white solid (13%). 

5 (CDCI3) : 1 .30 (3Kt), 3.00-3.10 {2H : m) : 3.20 (4H,m), 3.60 (3Ks), 3.60 (4H ! m) ! 3.90 (2H,m), 4.80 (2H ! m) ! 5.70 (2H, 
s), 7.10 (1H : d), 7.30 pH.m), 7.70 (1Km), 8.60 (IKd), 8.65 (1H,s) : 9.00 (1H,s), 10.80 (IH.s). 
LRMS: m/z 604 (M+1 )-. 

40 Example 24 

5-{2-Ethoxy-5-[(3-N-ethylamino)-1-azetindines 
pyrazolof4.3-d1pvrimidin-7-one 

45 [0169] Water (10ml) was added to a solution ot the title compound of preparation 59 (420mg ! 0.65mmol) in methanol 
(10ml). A solution of saturated sodium carbonate (5ml) was added and the reaction mixture was stirred at room tem- 
perature for 18 hours. The methanol was removed under reduced pressure and further water (30ml) was added. The 
aqueous layer was extracted with ethyl acetate (3x30ml) : the combined organic layers were washed with brine (3x30ml), 
dried over MgS0 4 , filtered and concentrated under reduced pressure. The residue was purified by column chromatog- 

50 raphy on silica gel eluting with a gradient system of dichloromethane : methanol (100:0 to 97.5:2.5) to afford an oil. 
This oil was dissolved in diethyl ether and concentrated under reduced pressure (repeated x3) ; then recrystallised from 
ethyl acetate : hexane to afford the title compound as colourless crystals (I85mg). 

5 (CDCI3) : 0.95 (3H,t), 1 .05 (3H : t), 1 60 (3H : t), 1 .65-1 .80 (2H,m), 2.50-2.60 (2H,m), 3.00 (2H,t), 3.60 (3H,m), 4.00-4.10 
(2H ! m) ! 4.60 (2H,q), 5.70 (2H,s), 7.10 (IKd), 7.20 (1Km), 7.60 (IKm), 8.60 (1H,d), 8.70 (IKs), 9.10 (1H,s), 10.65 

55 (IKS). 

LRMS: m/z 553 (M+1) 4 . 

Analysis : Found C, 56.41; H, 5.83; N, 20.19; C 26 H 32 N 8 0 4 S requires C, 56.51; H, 5.84; N, 20.28%. 
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methvl-2.6'dihvdro-7H-pyrazoto|4.3-dlpvrimidin-7-one 

[01 70] The title compound of preparation 60 (300mg : 0.46mmot) was dissolved in ethyl acetate (40ml) and hydrogen 
chloride gas was bubbled through for 20 minutes, whilsi stirring at 0=C. The solvent was removed under reduced 
pressure and the residue azeotroped with diethyl ethei. The solid was dissolved in water (50ml) and basilied with 
saturated sodium carbonate solution. The aqueous solution was then extracted with ethyl acetate (3x30ml). and the 
combined organic layers were washed with brine (3x20ml) : dried over Na ? SO^ filtered and concentrated under reduced 
pressure. The residue was dissolved in diethyl ether and concentrated' under reduced pressure (repeated x3). then 
recrystallised tiom elhyl acetate : hexane to aflord the title comoound as colourless solid (I45mg). 
6 (CDCk) : 0.95 (3H:t). 1 .40- 1 .65 0>H.m). 1.65-1 .60 (2H.m) : 2.40 (1 H.s). 3.00 (2H : t). 3.10 (2H.d). 3.60 (2H.d). 4 70-4 60 
(2H s q), 5.70 (2H : s). 7.10 (1H : d). /. 20-7.25 (IKm), 7.60 (IH.m).' 6.60 (IH.d). 6.65 MKsV 9 05 (1Hs) 10 65 MHs) 
LRMS: m/z55l (M+1)-. ' " . 

Analysis : Found C. 56.16: H. 5.53: IM. .19.84: C 26 H 30 N £ O 4 S 0.5K ? O requires C. 55.60: H. 5.56: N, 20.02%. 

Biological Activity 

|01 71] Compounds of the invention were tound to have in vitro activities as inhibitors o1 cGMP PDE5 with ICc 0 values 
of less than about 100 nM. 

[0172] The following Table illustrates the in vitro activities lor a range of compounds of the invention as inhibitors of 
cGMP PDE5. • 



\ 



Example 


IC S0 (nM) 


4 


26.60 


6 


16.40 


10 


14.00 


19 


9.70 1 


.20 


6.50 


22. 


10.30 



Claims 

1. A compound of formula I A, or of formula IB: 




wherein 



A represents CH or N; 

R 1 represents Het 1 , afkylHet 1 , aryl or alkylaryl, all of which are optionally substituted by one or more substit- 
uents selected from halo, cyano, nitro, lower alkyL OR 5 : C(0)R 6 s C(0)OR 7 ! C(0)NR 8 R9 NR 10 aR™t> and 
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SO ? NR 11a R 11b : 

R 2 and R 3 independently represent H or lower alkyl. which laiter group is optionally substituted and/or termi- 
nated by one or more substituents selected Irom aryl. He! 1 , halo, cyano. nitro. OR 6 , C(0)R 6 : C(b)OR 7 , C(O) 
NR 6 R S . NR 10a R 10b and SO ? NR 11a R 11b 
R 4 represents S0 2 NR 12 R 13 . 

R 12 and R 13 independently represent H: lower alkyl optionally substituted and/or terminated by one or more 
substituents selected Irom aryl. HeP. halo., cyano. nmo. lower alkyl. OR 5 . C<0)R e , C(0)OR 7 ; C(0)NR £ R* 
NR l0 R 10a and S0 2 NR 11a R 11b : Het •: or together witlrthe nitrogen to which they are attached., torm Het 2 or a 
structural tragment ot tormula i Is ' • 




]]a 

R 14 and R lS independently represent H. lower alkyl. C(0)R 6 . ClO)OR 7 or ClO)NR£R^: 
Het 1 represents an optionally substituted lour- toiwelve-membeied heterocyclic gioup. which group contains 
at least one nitrogen atom and ; optionally, one or more turiher heteroatoms selected Irom nitrogen, oxygen 
and sulphur; 

Het 2 represents an optionally substituted three-to twelve-member ed heterocyclic group, which group contains 

al least one nitrogen atom and : optionally one or more turther heteroatoms selected from nitrogen, oxygen 
and sulphur: and 

R 5 : RVR 7 /R 6 ;R 9 : R 10a , R 10b : R 11a and R 11b independently represent H or lower alkyl: 

i 

or a pharmaceutical^, or a veterinarily ; acceptable derivative thereol; provided that when R 2 represents C,. 6 alkyl 
and:- 

(a) A represents CH; R 1 represents Het 1 or CH 2 Het 1 (in which both cases Het 1 represents a C-linked 6-mem- 
bered heterocyclic group containing one or two nitrogen atoms, optionally in the form of its mono-N-oxide, or 
a C-linked 5-membered heterocyclic group containing trom one to lour heteroatoms selected from nitrogen, 
oxygen and sulphur, wherein either of said heterocyclic groups is optionally substituted with one or two sub- 
stituents selected from C v4 alkyl, which alkyl group is optionally substituted with C,. 4 alkoxy, halo or NH 2 ), 
phenyl or benzyl (which latter two groups are optionally substituted with one or two substituents selected from 
C A _ 4 alkyl, alkoxy, halo, CN, CONH 2 , N0 2 , NH 2 and S0 2 NH 2 ); and R 3 is C v6 alkyl optionally substituted 
with C v4 alkoxy; then R 1 2 and R 1 3 do not represent, together with the nitrogen atom to which they are attached, 
a piperazinyl group, optionally substituted in the 4(N) position with C v4 alkyl optionally substituted with OH, 

alkoxy or CONH 2 ; and 

(b) A represents N; R 1 represents CH 2 Het 1 (in which Het 1 represents a C-linked 6-membered heterocyclic 
group containing one or two nitrogen atoms, optionally in the torm of its mono-N-oxide, or a C-linked 5-mem- 
bered heterocyclic group containing two or three nitrogen atoms, wherein either of said heterocyclic groups 
is optionally substituted with C v4 alkyl) or benzyl; and R 3 is C v4 alkyl (optionally substituted with one or two 
substituents selected from OH, C v4 alkoxy, benzyloxy, NR 5a R 6a (where R 5a and R 6a are each independently 
selected from H and C v4 alkyl or, together with the nitrogen atom to which they are attached, form a pyrrollidinyl, 
piperidinyl or morpholinyl group), phenyl, furanyl or pyridinyl), C 3 . 6 cycloalkyl or 1-(C-,. 4 alkyl)piperidinyl; then 
R 12 and R 13 do not represent, together with the nitrogen atom to which they are attached, a 4-piperazinyl 
group, optionally substituted with one or two C,^ alkyl groups, optionally in the form of its 4-N-oxide, and 
optionally substituted at the 4(N) position with C 1>4 alkyl optionally substituted with one or two substituents 
selected from OH, NR 5a R 6a , CONR 5a R 6a (in which both cases R 5a and R 6a are as defined above). 

A compound as claimed in Claim 1 wherein R 1 represents C-^alkylHet 1 , in which Het 1 represents a six-membered 
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aromatic heterocyclic group containing one Of more nitrogens 

3. A compound as claimed in Claim 1 or Claim 2, wherein R* represents linear, branched, cyclic, or acyclic lower alkyl 

4. A compound as claimed in any one of the preceding claims, wherein F£ represents linear, branched, cyclic or 
acyclic lower alkyl, which is optionally-substituted or terminated bv OR* (in which R s is H or linear branched or 
cyclic C r C 3 alkyl). 

5. A compound as claimed in any one ol the preceding claims, wherein R 12 and R K * independently represent H 
linear, branched cyclic or acyclic lower alkyl. which alkyl group is optionally substituted and/or terminated by one 
or more substituents selected from OR* (in which R* is H or linear, blanched, or cyclic C r C, alkyl). HeP (where 
Het 1 represents e six-membered aromatic heterocyclic group containing one or more nitrogens), or NR^R 11 ; Het ■ 
(where Het 1 represents a six-membered heterocyclic group contaimng one oi two nitrogens): or. toaether with the 
nitrogen atom to which they are attached, represent morpholinyl. teirahydrothiazinyl. aza- or diazacyclo-(C,-C 6 }- 
alkyl (which latter groups are all optionally substituted by one oi more substituents selected from oxo. ethyleneketal 
OR* (in which R 5 is H or linear, branched, or cyclic C r C : . alkyl). NR™R" or lower alkyl). or a structural traomeni 
of lormula lla as defined in Claim i. in which R« and Ri & independently represent H. linear, branched, cyclic or 
acyclic C r C 3 alkyl or C(0)OR' : where R 7 represents linear or branched C r C„ alkyl. 

6. A compound as defined in any one ol Claims 1 to 5 tor use as a pharmaceutical 

7. A compound as defined in any one of Claims 1 to 5 for use as an animal medicament. 

6. A formulation comprising a compound as defined in any one of Claims 1 to 5 in admixture with a pharmaceutical^ 
or veterinarily acceptable adjuvant, diluent or carrier 

9. A formulation as claimed in Claim £, which is a pharmaceutical formulation 

10. A formulation as claimed in Claim 6 : which is a veterinary formulation. 

11 . The use of a compound as defined in any one of Claims 1 to 5 in the manufacture of a medicament for the curative 
or prophylactic treatment of a medical condition for which inhibition of cGMP PDE5 is desired. 

12. Use as claimed in Claim 11, wherein the condition is male erectile dysfunction female sexual dysfunction, prema- 
ture labour, dsymenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet obstruction, incontinence, stable 
or unstable variant (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart failure, athero- 
sclerosis, stroke, peripheral vascular disease, conditions of reduced blood vessel patency, chronic asthma, bron- 
chitis, allergic asthma, allergic rhinitis, glaucoma, a disease characterised by disorders of gut motility, preeclamp- 
sia, Kawasaki's syndrome, nitrate tolerance, multiple sclerosis, peripheral diabetic neuropathy, stroke. Alzheimer's 
disease, acute respiratory failure, psoriasis, skin necrosis, cancer metastasis or baldness. 

1 3. A process for the preparation of a compound of formula I A, or of formula I B, as defined in Claim 1 , which comprises: 

(a) reaction of a corresponding compound of formula IIIA, or of formula NIB, respectively: 





S ° 2 Y 1MB 



N— R1 
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wherein Y is a leaving group and R\ R 2 R : " and A are as delined in Claim 1. witn a compound ol lormula IV 



R ltf R 15 NH 



IV 



10 



75 



wherein R 12 and R 13 are as defined in Claim 1 : 

(b) cyclisation ot a corresponding compound ol tormula XVIA. or ot lormula XVIB. respectively: 




R 1 

/ 

N 

> 


H ? N 

OR 3 0 


R 2 


R 4 




N-R' 



20 



XVIA 



XVIB 



25 



wherein R 1 . R 2 . R 3 . R 4 and A aie as delined in Claim i . 

(c) lor compounds of formulae IA and IB in which R 1 represents alkylHet 1 or alkylaryl. alkylation ot a corre- 
sponding compound ot formula XVIII A. oi of lormula XVII IB : respectively. 



30 



35 





40 



XVI MA 



XVIIIB 



45 



50 



wherein R 2 R 3 R 4 and A are as defined in Claim 1; 

(d) conversion, removal or introduction ol a substituent on an aryl, a Het 1 , or a Het 2 group in, or on the phenyl/ 
pyridinyl, or pyrazolo, unit of, a compound of formula IA or IB; 

(e) conversion of one R 3 group to another by alkoxide exchange; 

(f) for compounds of formula lAor IB in which R 12 andR 13 together with the nitrogen to which they are attached, 
form a N-alkyidiazacyclo-(C 3 -C 12 )-alkyl group, alkylation of a corresponding compound of lormula IA or IB in 
which R 12 and R 13 together with the nitrogen to which they are attached, lorm a diazacyclo-(C 5 -C 12 )-alkyl 
group; or 

(g) deprotection ol a protected derivative of a compound of formula I A or of formula IB. 



14. A compound of formula III A, or of formula 1MB, as defined in Claim 13. 

15. A compound of formula XVIA, or ot lormula XVIB, as defined in Claim 13. 

16. A compound of lormula XVIIIA, or ol formula XVIIIB, as defined in Claim 13. 
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